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^JwolSC ^ojLj^L&^dojj jj dj I a_) o Ij ^5”^Ia^woL ;< j djj 

jj ^A»flljojlj 



4_> Lo_) 



4ojjlo 


aS” ^ ^IS” y'^ a j 3 y> y ^~oAA ^JwoISsj (_^a_j ^ 2 j 

jL ^yS^*s >cj ^l^j ^^j>- cIjL oj>->- A ^IS” ^j-> I .d—wol owLJo Aj ajlJj AS” JLo Y * * 

cA^ (^oJs w^jj i-LJo j ^jjjSj ^1jjf LjZj.4 < _.> AS” j J ^AM JL- ji 

^j-™i jl -A-i Alooyj J eio jl tjjJ jjli jb^T 

A_> iA_0 jA-^j ^1 j> AS^lSAjfc c^SsJLwo j^jO.'^,*» Ij ^A^IaI^>- 

c^-wJ-SCl ^&LAol_> ^lsS ^a_Joaj clSjIwLo j ^Lw^I ^S” j 

5 j— 2 *- jl> j—i L) la I O / jlpl c-LJo ^jl j t ^Jb^o 

iA 

^jAaj, _*A ^ ^jj^_> ^A^^aAS”! Ajloj _jl Al**A 

JJu-d'j' •°~“' #i Jj' J4_> J*lSi ijSjlS" ^jSCjSo^- 
^^J- 5 y^~ic~~jj (jjl‘jjijjli ^yl ‘-J.p- 

A ^1 A^2£*c-Jo cCL— wol 0^^JL>CJ^jl A(^o JJwwwJAA>“ ^S” 

^LoASo ^ a_Aj j _>I j).*,..S” ^lojlJ <_> A_S” 


Aj-^r 


M_> ^sA<* — ^ L^ y~ 


aS” O 




hU , hLwJ 




’l^CST* 


jj^ oLf=r jl f*-^r Jl~“ j- 5 jrdjjl- 


1. Beagle 





A 


p-L l_a jlj3 3j->- ^*3lj o15sjL>- j ^ b Ji^ C—Jjl, *£{y\ ij>\y 

tjl—wo i^jL^I y>- ^—a ya .yS <. flj jxj L)Lo! y Ij y*- CjLo j2>*-} jl ^^j 

^4_j>-lj j3 lj ^i^wwo L)lSJjj^j ^©jIjj 3 b ^ y^~ t_^ u ^ >cJ y^3^ ^ W * 

jj ^ <Cw^ j 3 I yL^> I ^£oy y>- c_$\j j 3 t ^! o 3 Ixi I Cb y j i22*S"Lwo y jS* 

^jj I *U>ol jj ^^jj~\jI 3j^T L) I j-X>-Ij ^jHs>z-) 4^ Ul^X~ol (JLowJo j^) 

j^ 2 -^- 0-b JJJ j—^ ^j^ - J j'j-^ 0 jb~^ lT^- 41 ^ c5°jj ji 

L)L^_a j3 c^-2—5T J 0 yL-^i 0 Jj^_*J j jl^iw-wwJo ^Lko3L>- j3 L> CXwJol^ 

^w>j L)l ^]L&! Ij Ij c^j331j3 ^ J tjli y jl>-3 <.yjySj ^_S* 0 j^j! JlSLx^- 
JJj>- jl 4jlx>c_^Jj y>- Ly)yS> ySj$ c^JXJol^ yAyy jLo Lft(jl lSLqS 4j ya dS 
^5\j J^j Ij ^S\j 3 y wajtj I JjU .3jj AXslj ((^X^aljl)) jj Ajw^S" y3*j (JL^o 
^jLjjjI (J)I^JAXXSLAj 3jl_j j tjl^Ss^XO^_S" ijLowJlj>- ^jI y j3 j i Ju y<^j 

*S ^IaJ jy 4j t AXXJj I JlSj^a Loo 4 j 3 y>- jl Ij ^JjIS Lft 4 Jj>c_*j? 

^>Laj ^^TA (JLwo ^3 Lai .wixxjoljj yy*^*-^ 3 j->- o-CX ajxJxS* jl ^SLo L&ijl 
^l_Aj,)Lxwwjfej_S" L)lS”-\j j-i jL_j j^jx^>cj ^1 y c^jjI *S 

4j 4j>-^j Ij .3^j o J_wwo^j d->Lo ^jj I 4 j jt3^5" jlp I Ij lJ^ i^wwo 

J C--wo3 L&(j I L) ^ * JLo j3 cl^ 5 ‘-^t^LSs-JLa 

j| 4J ^5L>- AS" J j)«,^ > ^J ^a ^->cXj 


.Jb 




Cj LlJL>cj j 3 I 3 Js2j Ij-Jo 


o«wjj j, ^L)4_ j ^I<\JLo XT' L)^ ^ ^ TA (JLa j 3 dj 1 j2_Jl>cj j^j I 

^4X_Jjj 3 y-^~ i^\ 3^_) AX_wwJl ^_j ^^Ji2j^_j d^ijl—3 L_) 4_S" y 1 a 

. 3^j AX3 ^ L>cj I c 3 ^j L) L) L) 4j L) La I y ^SCjo^j ^ o 3 L> Ij LwJo jy [s>- 

j\S < _Ij 3 y>- j>Uj (_^LjXJol Ij ^ISLl& 4j y> -UjL^Jfc yj CXww*jj ^ 

v 

L tjLaj^X_Jo | J^_jjj| ^ y* AJXwvJl jj y j' -3 ^ 

.Jlli' c. 


)LwsXlL 


j .j 


3 y-^~ ^ > <• Ij y 3 y* b” 0 j y* 33 ^ ^ ^ 0 y 


1. Cyclop 


2. Erwin Stresemann 





^°jy a ISsj j *I jL wo \xs> o -\j^j a_> ^ <\YA tJLwo jL«j| 

^ l^_J>■ I -UL>^ J J 5^ (_£ 0 j ^~~ A ^-^-^-SsJ I j Lwd L-Jo 0 -\j^J l_5jd-^-^Js 3 

4 > jl j*sj\ ^o-\jLo.^3L) Ij i-lXl3 y> o -l^_P 4_> Ij ^ I Aj I ^4-olj'jJ 

c 4, zS b ^">r> ^^aJj! olSsLwwjj j -\jjLwo b y ^axS jlSLxJijj 

lj ^axS jl5L\j^L a^j jL«j jl j^>- t-lxxS" 
Lwol—wo! ^ -lb y> o-i_o La joJ-Jo l_$CJl>- JS^ a_> L^Ju 
4 j Ij jl yX$ ^Jx_A^jj l5°j_9 j"i CX ^ -Ailo-i*1 l>tS" jl I -ixjx—j b ^<»-> 

^_j <c_Jjlw\_SC) j^ ^o L>^jl t_5"L>- jl lj $ y >- j^ j-a aS" ^—5" (C<w| 

.-lb ^S" jlii'l j 

jj ^*xS J^-l ^Lao jlS-D^j ^ 0 jbj:> j jrdl 

aS" ^^S" jy2-i jljj^a (_£jlj-JbAj ©jj j>jI (^-l>- Cb~o j j, (_£IjJ 

1 Aj^j O - ’^ j-^->^ aS\j^_j>- td-w-ol 0 ^^_j i-i^>c_wo jjJL>- jLaj jlj^ jlS" {_y I 

y-> ^JLaI ^4_Lqj>- ^jy° xxx jl bdjip Lft(j! jjjLj^-o ^ jL-oL-Joo-\j^j 
L_3 L - y 0 -LJo ^3 yA C~UJ | . -\j ^Jj ^ J ^ ^ ^ ^ 

0 -Uj *1 j j 4 _j La LjbJj I Lo I i -ib" j I jj Ls j ^ s L>- L) I 

^SCL^o ^La^jL«-o jl La -1*_j ^1 .Cb-ol 0 -Uj ajxJiS" La jl Ja—*> aS" ^ 

^ I^L-ol ^°1 ^SCj ^ ^ ^- ;> “ JL^I ^>tX—*il (*_—> cLjj'VLo -IXjLo 

0 ^j^aj pJL-o L)L>- jLJXjI c_5sj ^j-oL aj ax^I^j>-1J c_5\j ^1 j^Jl>c^-a 

ajL>- aS" ^ 0 -\j Lo ^5" jjJj ^1 ^ 0 1 Jg„,A) ^ ^ >_ Ls L ^j2_-*j ^ ISLxjfe ^ I_ ^ ^ 

^ XS 5 L>-jl ^LaojS" ^a1^ ^cXj ^_A <Lj ^ 0 -U 0 ^3 ^0 Lo 

^La<U^S^_ji j ^ La<U jl _Ij jlS-\J y jl ^5jj_ > ^A^^aJ>c_^ 

j y~SS£ js *£ xS\3 ci^ j o^U- j^l p-pjAj Lol .xS ^jjl^^ 
^La^j ja\ jjJ I jl < ^aL 5'I .^jl-\j (( 0 ^ ySLA-A)) ^.X ^ i ' < ^\/ a i -^Lj 
j\SXy ^4_^-A jjjl^jLu !^b jl ^ jLaj^LJol jLjX?*-l L^*-o J^" - X- 

^ l_A 4 j y 5" l—o ^ t 3^ jX a _> j Lp ^0 y I j I l_A Ajj^ ^ ((0 ^ yAJLA)) 



^OvAAA-CS jol^J ^ ♦ 

jjLJil ^ <^JjJj>- j^ ijL^-^L-o jljo yj^- 4_) jj ^4jw»S* jl i22ww*>J J I, 
jlSL\j yj Lj_JL>c_j ^ojj^_> j^ ^JlwAjj_j o j^—S* cSsj olI j tC2>3j ^Ijl 

^Ijl j c*Sl_~o ^o jj j-^r co jij->- j*> 

jl A*_> .JOS' C2-S"^Jo yj y c_$lJ ^laj>- ^_A jj ^AJwaS” jl jbj <-) I J^ 4^ 1 Lu^Lo 
C2>j-£0 l^Jj-*l ^jjlj ^£ojj^ <U ^ ^V * tjL-o j^ ^1^SLl_> ^4 _Lwwo^4j Ij 

4S" Ij (_£ 14_9 j-*LSLo ^ o -\j^j j Ij l^yA l_A <b jS "y j j l_A <U jS" L>- (j I j ^ lj c »\j ^ y> 

fb' cj-°J^' £^'j 0 Jij^r j' yr^LJ ^LaJL^ c£°JJ^ 

i^yy ((4jJlIa^o J ^jip-zj )) aS' jji?jU_A .-US" ^JJuo^j t-\j^jj oJlJ. ^Jjb y> 
J JI ^ ^ La <L^j «Aj I LS\j J ^ ^ ^ ^ I y La ^ 

CL*-wJjl_^lO jj d-ww^w&l (_^ljl^ ^j-° j^I-j^IS” jlS"o jJ j^“ jl ~LOjL> ^ojl-\jl4_> 
j^ ^^LA^JLAjjj ^ojljjl<L) jlSLlj^j ^©jj»* J^ ((jj-uL >cj j <L*JUa^)) p-A jj Lj 


^JwoI—SLj j ^jLjl^x_>- y^xj y*j JpLjjI ^ojLj^ Ij ^j_>- j-~>2o cJl—wol y^~ l y a 
^y«i IlJo j jj I—>■ ^©jj^o ^ c_Sj jj y^ (_£©jj-* 3^ ^ (JL-o j^ .-LJl>cj l_^L> j I 

C^-wol (Jj*_2L* L^-jl J^> ^SsJL*> j^ ^t-A jj^ tC-*3j ^jl^jl-* olSwol^ 

L$>\j-i jij >v ~ > ^~i '■ ’l-^-S” y$ (Jl—j—* bdj^ J 

c-AJjta jl^bJ^° l^*’ w^j j j ^jjIj L ^jw^lSsj L aS ^y IwLLowJluI^ 

.JCu I ^y» jL<»wJo4_) jA (_^La^_->1^5" yj^~ c^J c_l_Ao^ j 4_]IjL3 LAwL^J 

^O^lislJJ^ Ij-^ - j-^ (jjji^ jl l"^> Ij y^~ d->Loji^o J La^I^I jl 

j^ c^jjl^^j d«wwo^4_) Laojj-« j^ {S3J y^Ji>v-> _^^ljl 

j I c j_5nj ^ ^ La <u jS* ^ o j Ij j ^ Ij ^ j* 0 1 ^ cjl JJw<4wJL) I ^ L-0 L ^ j ISCoj^ 

.J_A^^tl-A jLJl y l_A jJji^ Ij 43^ jljl^ jUL^ j La^^j 

.C-W)l 0^ yS> j jSp—* I Ij— 40 ^ J^ 9 ” ^y—S^J3 ^l_AojJ^_J ->- 

d—wjj l_ ^JLj j^ ^ilgP Lx lag i jUj| Lj ^j LwJo I ^5" j jJ^jl^wA 


1. Whitney 


2. Malaita 





J lSLSjjJ' jl jjp A_> ^J wL> -j(^° L)I“*-^ J ^ A_> y* AS' y\*aj . -LJo 

y\J-} JJJ_w*>l y>-^—a \ A jl ^jlSbowA Cl«wwJJ | Ij j->- (^LaoJ ^ 

l ;L>tL_)l j_jl j^ j^_> La jl_*-'■*->1 y3~^~ jJ AS* JJJ.5" C-jLj jL yCL*~S>t-) 

yZ^~s> cj ^1 aS* ^ jj jL-jjp Jj .JJjb'^a ^ ji jl ^*-wJs? 

a_> j! La j_*_> t^-LJo LlJoI j 1_ L ^aJL>- jL 

/ (_£.Xao^j jl y y° jj pjjl ( y* ^jjLJil y ljj>- jLSLx^jj aJ jSb^ aS' <l^S>- r \ 

\ \ ^y<yS> os jl j_>- 1 jlJL>cj d-J j y° Lo o~~~^ j- 5 J'- 0 j- 5 u-^~“ 

Lj ^ tJL-o jl j <> yL^> jL^^L-o jlS'o yyr 3 y ^aJw^S" *-> td-ojj-*Lo 

j L)L»~wl_^ jLSo y yy jlSJu j—i ^©jL_jj^ ^ol_>- LxS" t_5sj ^jj i*l~wwjj], 

^*1 jl Y * * \ (JLs^-j j^ Ij (jI aS" t^o/ ^jlSCojfe t_SjL<>w«^o jLS'o y yr 
yy j ^S'jjj o^yr ^-~yy j^l ^ .^--^jj jb L> aj lS ys^a jlS' jL^> 

Ajj_^£>- ASj^l j^b jl_jj ^1 j—> cjj y\ jljJw^JL>b jl ^£jL-w*u JJuLo ya 
.C—l Sib j\J jZ'GC-^ 1^ ^ 0 lAwO ^) I wLa^QwW-) I ^ J ^jL> C—JjI. 

c14-SU^. s/? ISL<> a c^Lijo cL ao wL)I l jl :d—woI 4 J^<>*j ^jj 

^jLS' lSC j j-lwj j y>- j ^UxpI C-ilij 

. I ^ ^ ^ y j !j ^ 0 -L-o LwJj wvj j ^ y ^Sj I 

4JLJj!^ AJLJojJ.ISC jl -\j L ^^Lp ^l_A4j^Jj jL,^>■ ,^>>cJ^o L^Ju4J aj^JI 
^aI—S'I jjJ_j S"c!-«wwo^ .w\!s■<>.^g i Ij j I -\j L_j j*j ^ ^ ^ aSLLj c -\JwJo L 

A > ^ ^ y>- jj-Lwo^9 ^1 Aj jl jl 

jL£j j ^SCj1_jj ^La^jLo-o c jLwjl j ^y ^Jj Jj^j 

j I ^ L<aJ^J>-1 dj I Jkl J>- Ij j l_A jS" ^SCjoj j***-} ^ La j I j Uj ^ 

. d— ^wo 0 -L^>oj > I Jw« l^j y 0 j I -\j I a_j j Ij I Jj L>- j Lg->- j^-> ^ ^ La a_Jj>- 

lg*>c—^ l_j ^^Lp j-Li j-> I LaaJ jS' jl lSsj jjb aS' ib ^wv £?y jl y 

jlp yj> y L_)j jl y Ajj_SL>- YCL—woI 0 J—J 0 jISjLwo ^ y^~ 

1 a L_> I Y d-J>" I—wo j Jj^_wwwO j oiI^S* A_j>- jj Ij La Ai jSbjo Ij La Aj I j^j c ^ ) 

jl_~d ^jLwLwO p^OjA jl tO^Lo (_^LA(^ j»'S'Ij ^>CJjJj d»3 j-JLo JJ ^^0 





^3P tl-Ao-LSjl cLa jy*-* 3 A-> 1 ^ t> 

5 j! Ij d->A/l S y~>^ ^jJ I ^S d«wwo| A ^3 ^jj wLL>- (J^jILo ^ (J ^JLx^a J^oL-ol 
^ I j—> . JJu L > ^>t^o L L& I ^ l^j Jo 1ajl^A I^o j Lo I c 

^cjj-\j4j tjljljjL>- tl)L^j>- ^S" ^L»jlpI dSAlo ^jj 1 a_> jL cj 

^_)Ijjl_)I ^ o^L-wo jL_^j cpA^>-* A^ ** 1? _> At/al—S” ^_* jl j 

(J jJLx-a J bJ^>zJ-^> ^0 ^SA t b tpol I ^ tC!-*-wol AJLst) ^jw«l^J LftAtw^^ J^SL 
^<uljl i^jj aS" ^IaJ^ Jul ^jj y ^t-^° .C-^>"Lwo A^wol j ^Ait ^Jw^^Asj 

i^jL>tL)l ^o^5A 

oj—jo ijljljJl_j>- ^j-*-* A-pA ^Jw*lSA aSjjI t^JwalSA ^oJ jI 

t J_Jj 4JL9A_> A^AA$ _& i*__ol_J>- j\ At^_P ^ AA<\ ^1 wL*_> 4 _j jig ) ^jj I .iJi^wwol 

t s*Ajl>- I ^o j A A two A * j I j A1 L& a_Jj>- a I ^j>- IL 

^ojLj^ c^A>L_SA CjIaj C-*-^-wwj ojljljj^ ^j! AAA^*- js 

A wo I ^>cj j (_^ ^ >^S1 ^i ^jw« ISA AI aS AI Jk-*> ^j-> I (^ oj Lj ^ ^ I ^ 

a_S” .c—o! 4i Ab z j-^rj jig c4i wvwwvA” 

^^I 2 - 0 j ^ lj ^ ^U&Atwo a5" ^ y> ^ISA 

>Aa_) I ^ t>c_) I A 1 ALo Aj I ^ A j ^ ^>3 ^o^_P jJa > (_J ti > I 4 > c J__A 

^l_Aoj^_«fll ^_j ^ ^_j _) Ij _ > ^LaAAa< y& ^*i twJo Cl—wJ j 

L&A^— 4j^_JI . A two twJo j aL a ^ -5 J— 3 

L«l (.JCJ^S jjj-L lj ^Alt>c>3 ^o^SA lj C-*3L^tA^joAtj 

4j L&A^ ^xla3 (^4j^ 4_) j Jj»A^jo JJ^JJ JL~~*Ss*Jj L LaA^ (_^4_^jS> 

. J_wwOj d-3 to I 

aAvA) td«wwol ‘'-^'-■O''^ a^ *—SAj^J^-o J^ISA 

AA^>- A^ ^ • | >^-*-~A jtwwj Atw«jl j jL^r t-S'jj j d-^>”tLwO ^1 jJ L^^gP- 

^l_A4_Jj>- ^>sL<a«J 4_j LaA^ 4^ J^L>cjI d-^ljtJUjI J CjA/UAj A^ 4_> 

^t^i ;AJf a' >al_jI^j^—« .-UIaji^*- Ajj Jw^lSA 





y Y ^ ^ 

jl ^lw\_S" jj& 4S' L»jjj jj c ^ecl c ^Juj ^LoISsj ^«obe cc-wo j 

j^_ i ^Jwo|_Sb ^L&4 _Cj>- j^C, 4_o _& 4 _> j wLC__*Jk 4j>cj2_*jP ^ * * jl ^JC._> l_ 

1 « j b_j>- I j ^ ^ j L^wwu cCo 3 ^_9 L& c_j b_S ^j—> I . JjLSbb c -U I 4C>- I 

.^►j jCo bel ^bslSb ^^bccc-w^j j ^L&o^Sb bce-^*3lj L Ij -\jjl.XS^a 

jL> c_\jjbjj->- tjI jl bo-’bS' ^jj I 4S' ^ca-ab- ^Lo«j L Lol 
jjjl JolSb jl lg.« J jCo ^rlg.„,j ^wO 3 JJ L_So ’.2 jCo bj>-l jjO jjjl 

^ j^w_P ^1 j—> 4Sb i tjj_3 ^J *1 (^1 j—> L^Jj 4 ) t4_S' CCwb ^]l_j>- ^Co L>- jbo 

. wLClj o^b jj Ij ^JolSb ^UoJu Ju J -LCU o -LC 4JCC jj L&o^ 

1 d 4j b>E_wC J_J>“ . CCwwd U- _& J ^ CCwwO J ^ j»* > O’ b_S" jj_J I O J_9 4 Igi ) 

o^j ^i_s jji J-aI iSy*^ ^ Ij Jbccb jjjl 

4_*j?*}b_>- L>e_$b ^ j^*P I O US' jjj I j 3 Ij ^ jJ>- j*b. ’ Co b ^>ej <• CC-wo I 

^ jCo Jj-L o tjlj^o C_$b 4_) ^JwolSo ^ g * ^L&o-\j-\j jl L_Sb jJb .CC-wol / 

^JC. j Ij Lo ^ o J-J< ^j Co ILJ Ip cC-wo j | Ij (_£"b IS" ^ 

.w\_A3 ^«/3Ij ^ L^_) J CCwwoj^ Jj>-olj Ij >XJiS ^o 
0 ^ ^Cj> eJ 4-wd 4_) Ij ^ ^S>- Co L>c_w? JJ CCwwJ J | 

‘fJ- 5 lSLh ^Sj'- 1 ^ j -5 L*-wO I w . Wes '_) b*-0 L_^^S" b>wwJ 

J ^ j-wo ^ )g^>c-^ Ij ij I j I w\J L>- cbj^jb** (_5^°bb j^xj 4j ip jj CoU^wP jj 

^ j o jj_j i j ^cStj j ^ . iwSb^o L c> cCwwwj j I _j ^ (* 1 j^ 3 

J i) LwvJ I ^JwO l_So 4_S" w\jfe ^ ^_J3 ^wsjP J_J ^^UlJJ 4j (j bwJ I ^jCj I wLo ^ 0J Lj ^ 

^L&oj^ ^_Sb^ i)^ c_) I^_j c(b^wLJwwoj_&) l_A(jl tjbc-iCo 

^)b_o tCC-w^l j-j ^LaoJjI ^Ijb ^jCo *cj ^j I .jjlowLol ^j^-j4j jljljuU- 
^JolSb i)lj^>- i^ 0 ^ j: r c - :> “ -LCj ^lbjc>-l cc-Ip 

.Ujl C 54JI/;bj 1 j 4jbw*ij^^jj ^l_Ajb3j J j-£j_& 4 j j&Lu^Jl ^Cw*»/ 

^CCwwol 4_cJj jj jlS'JCul y>- jl oj £ gales' 4j ^_oliaj>- Ij loI jb jj->l CC-s-oj !_ 


1. Ridlay 


2. Strickberger 3. Futuyma 



SCXwuw£> Jj>l5\J ^ T 


ajlAI AS" 


A_S” ^Lsj ^1 ©JJj jA_) (. .Aj JjwO AAjLp ^JualSb A_j aS" ^jLw«S" ^L»j ^1 ^j 

.JJwwoll_JL) ~AL_aI Ij A) I ^1—*/?l (_5^C-A_P j l5s-w^1JwJoC-<-wwu j j^xj 

Aj Ij ^jjSbj^a LwJoj ^l_At, LJiS ^jj ^jojlj ^JjLa <. «/2 >gj d^LoJj->- 

^Lai. >b_iT j^ aS" aj jbjbwA Ij jl jj->- d—wol ajlJjIAS” jbS" ~L<kP 

y* ) L_Sb ^J jS^a 1_A LlS' j ^ l <JL*£ L_) AI JJ »Aj w\_>- LwJj d-ww^J j 

^ J-oLSi (_5ajLjji C -~~g - J*L-£j .JJJ- * 

. l^_«WWk)| I 0 wL_! I ol ^ o. A l ■» S' *. -A--’-J ■»! I . • ■* ll ^ l -■-.•• 1 J I.J I j IS" ^*1 

aS" Oj^t ^jA” wU_a!jj>- (ALAllA c- jIxS" I jl AboLwJoAb*oI j <A)l-^oLx^jo 

^La^jjuiA y* jA .ca-woI Ajj>-b^j La jl d-^L>c-w ^jj j LaoJjI a_j ^L$j JLSt L 
Jj15 ^^a^s-c^yS- \j J^lSi ‘rj-ey £*~Aj\ ,y^jj 

0 J_Jo Jj -L i ^g—1 1 wLj>■ ^'j-'A? yo A b>- ^J JJ I ^ J^ 5 " - ^ La (J bo j ^ 

Ij ((j^jjjb)) ^lj aS Ju j_>- i j bS" t_5\j ^bb-wo (Jb*> ^_a Lo^ j2j aS' c--~ol 

^1 j-> J ^jLAI w>- ^Axilla^o ^iSbjk .-Lwoj^a i^pL>- Aj ^jb ^jj>- L)l J-*P 

j—* j J ^ A j I <—j 1 LlS" c I—a jl ^ La Lp ^ 1 J <»_Jli2-a ^0 jLj^ O jUi3 

J _>)) j JJ IA oJj J Aj c ^Lww-Ju J j b ^ l_A A-jj »\j I . ^ jj ^\_A I j->” ^S^s >cj Ij 

jLwwwU ^jLw_)I ^ jLp J LwJo A^_a L>- ^a j^P ^LaA_sJ?^P °A -^^ j 

^L«^ aIj j—i 11 (j—’ I AjjLA ys I ^ ^jjLS' i »bj^ ^1 j-j .ci«wwol AALj 

.Jjl^a jLa-J^Aj j-«a 

L_) ^_A * ^_} J_sb «Aj L A_v£? J jL? A_> j-> b O-wJj I cP bS" Aj 

LoJ1j>- jl .J__)l j^>c__) Ij <^jb_S" j^J I »Aj Ij c^Jw«L^j Aj ^JJwoAAjbp ^S”-\jl 

^j^-j ^J^alSLj ^ojbj^ Lj’^A^ jAb ^ jjl .C-3 ^ wLa| j->“ Ij ^J^ 5 "” j^bL) 

. -U> J_A | J^>TJ AJLJo JJ ^_A ^A o JJu I J ^ AJwwO j I J ^ j I JJj b»JA ^j Lb” . i j I jJ 

Jj JOJ b .A iJ>“ 



.3 j£ ^y*J Ij 3^_>- I—- woL-O ^-dL> ^J-olSj olSj-O ^ -L) yX^J y 

^j_jI 3 ^jjlS" IlJo x~-~j j jl I ^3 <lJL)-\j! y >I d-ww«w&l U1 

y jXj ^LA4-Jlo-\jl y 4_Pj^j>e«o !4 j L) clSl ^y &^o ^->1 jl Lo ^ CLw-*-o 

4_S" y^-> (_$~~ a fj^ y~~^~ _ ^LoISsj olSL\_0 -\j-LJo ^JLJC^ 

<C3 ^ 3 ^_>- y y j 1 j L—j 1 l5 1 4-o-a ^Lo c £ 1 

Aj yi^y—ib A i jL > _&1 lj ^y^Pya yi^ y i llS” ^Aj\j I .iJL— ol 

jl o j I J_> I j I y^ 0 y Lw*u 1 L> I)) aS -\j jSj 3 \y I LLw> I j^SLo-o I 

j Lo~Jj Aj As>- jj L t 4 _Lj ((^ o XXj 4JLJj Lo I ^J_o ISo Aj Ip y jA y 1_A AJiX y J lj yA 
^-ol_o y~~ K) y y* I jl y t-Ulo-LJo jXXa a]z2j\j y> I aS ( y 1_£k >lxS" 

aS ^woILJo d-w-^o j Aj \p yy y AS~^S>- y - y 1_A i. > IxS" ay ^ Aj .^l^ <XXa 

j3 . J_olo J Jo jXX o ^sl_S" i_y 0 j I -A > I Aj tJJJ-ww-A ^LoISvj CjLlJl>cj y2Zs>^A 

C^wol oj^jo jjl y j3 J.1^ jl La jl jl ^jL«-vu 

ij\Z£j JJuLo yA^\5\As>- ^l_A4_Jj>- y J>>j 3 J^jl jS ^ 

. Cl—wd I 0 -Lo 1 j LwO <u ys>x^i yj iSj L -0 ^ ^-wJJ>- L>tL) 1 t ^ ISo Lwjo y 

.Xj 1 y y y^Aj ^*jl3 y 0 jl -^l^LL-jl yj t_5\j Lol 





.L—ol o-LJ h Aibj jj L)IS"-LjI j_>- jl oj jS A—o ^1 jj -Ljb jj ^ji-o ^S" ^^Lb" 

y* L-i>O mJ j Ab -Lb^^oJ ^5^3 Li—i ^jl—b ^A_^-A Aj i. •'li^>- tC^>Lj 

L—oa > ^jj ^ji- j ^Lbl J-oLib ^ojbj3 -L-aIjj>-^o Ab aJ L JJwJoL 

jI3jj_>- jj ^iw$-A| A_>- jl -Lj I j3 I -Lob^o jlb-Ljl j_>- jl Ai-*»3 jj) I .-bjjl 
Aijbb^- j -Ub^o jib aJ jSb^- Jlj^Ij 3 I Ab JCob^^o b-^33 jj-I^aj Lol tC*^! 

Jj-oj3 .3b ^-^b ^L-*-JjJjb ^l-A y^JL> A-b_P ^i-*_o Lbb)b<»j>- Aj jl jj ^o 

^Lao-LjI A_b -Lojb -L 3 j_j 1 o| c3jb 3j_J>-j J. Lib Ab -b jjjj^o oj jb 

b/LoJlj>-| A_b Ij ^jb/l J^l (^A-O-A ^lo-Lio jb yA .-L-Job L—Oj 3 ^L-*wJj jjb 
^L>ejI y^> J .^t_A3 ^-ob C-L yS) ^^la^o L—i jjibi-a ^jlb-Lolj_>- JjL>- ^1 jJ 
A > ^>-lj -L-aI j_>- ^a Ab iL— ol ^jL— b A_> ^jllaj>- JjO (_£l_Ao-Ll j^*> °_5 jb 

_ > Li -b-b Lo ^s>- j t-Lib i*»——b ^Ibl J^lSb (^£ 0 jSb jib bi—*_ j?j 


jjJ-_>- Li ^jI-Lj JU 2 J o .-Li. S' 3j 
l5jIj_o j 3lb—*»! ^Jj Lo Lol t^jLo *._i 


-jbTb-L—-b -L_ j 


Ijj 


>Lii 


cT" 


L—^ >_■, 


sb-o jLiobLilpI jl Ij ^liJCu!j.?*- 

La (j I jl? L>- A_> Ai" ^-A 3 jj I j (_£ -Li-w-o j jjflio 


. —b—>-> L_bj *L> ^j j^>eJ -Lj? ^LAolb-L3 Ij -Li Li y/b 

^ I j 13 c -Lj 1 0 i Jj AJLi Lib ^^>-1 ^1 ^1 ^_) aS" 3 jS>-yA ^L&C_jlii 

j -L1 0 -Li * li '.>) j {S'y J ^-L La (j 1 (_£ a_^—a . -Li-w-A ^i"b ^i" ^ La ^ <ix^? 

A _ > LJL_P .-IL—w-A _ j i)li"-L_ )l(_^l jJ ^ ^ 2 ^ yA Ob>c_-s^ 

0 ^ I -L_) 10 3^b (J^ -L-o ^3 li" Aj>- jyA I La A_Jj>- 

j 3 3/ J*^ ci J -Lb L-—m^cj t^J-olib jj^- 

^LaA-J-^>- A j A_i— ^— A Lo ^fi_>(^ I —Lo I jj La jl A_> ^-°b 3-L-^? 

Ij ^3l—)j CjL>cj2_^3 Lj>- CjL—oIl> A_j b ^Sbijj ^LA(jLi) 

AibjJJ J ^^o-Lp i)bj Aj LaL)I ^A_^»-A k bL^p(Y £-L-A3^« b^2i?>-1 

^^-oj3 -L -L>- ^LAiwAliS" ^A_^-A ^1 ji>e^o jl ajL^J>- t>ib Lo jJ2j (T* j i-blo-Li 

jj ^_A Aibl .-blo3l3 ^jj?Ls^i>“l cibjoj Aj liiLol i)_^-L Ij ^j-«lib Ao jj 

Lol i 313 jj L-o I j jl? Ao -L b IIj cib-oj 1(J I ^j^ J ij J ^ 





J jL_S" ^ J —i j^'^~ a (j-£—’Ij^ <AjL>c^o ?yj y CjLwwoL>c^j 4_o_A^j 1 
y La^j y^~ ^(^J —*' i_£l j- ’ ^J~^ oL^j 4jjj^j jj (_$ljjl 4 _^_A ( J^jI Aj Lo .Omo 
jjJgAj 5ib y \jS JL^lj Syy jL yyj\yit> ^1 y Ij ^^ooAS ^LaUoI ^La^Aj 

y Loo y L_ > 3 j ^1 y L y c Aj Ij AA~w*wA ^*-wJg C-J 1 L>Aj I ^y^ ya A J LI I (J ILo 

4_^&wA^_jl (A^S^_a jlIj ^jllL^j-J ^ISL^^_9 (j I y ^jJ 4S*) ^i?ljil 

( _5_^jC~iS' j c^j j! U^_jI^ jl ji JA (_Sj~“ jl -J 

^1 o?l <^jL>AjI ay y Aj j ^*-wJg <w->L>AjI A j^"L jS* tJl^Aol Aj ^*-^-lj Jg 

.Cwl oAjjLo tjL>3 Aj ^A>C_wO 

o-LO Jo,lSL Aj Jg yy (^Lai aLS" y ^J^j j3 yj ^SLo <.— <Lx*J? A Ifld t j3 

^LaoAj Ao y A_o A Lo^ j2_j 1 A_S" Aj yS>^y* > ^JCL^a |_A jl tAA~^g»eJ .3jAo^a 

Ifltf >- j Aj L AAwww*o jLjJ^- jjJ I jl ^ jl jj L) ^-LoI^a 

y -*-*) 0 Ij I Aj U- a L^o j 3 ^jA> ^'j^j 1^" j ^jAj I *^° 4_> L j Ig^oc^o L ISj Lwo 
^-*-a! y>xj jZ\ lol tAoL^a jLjA>" jbl y AA I ^3 j3 jJ& AaJI .(^jjjl ^jAjIA^j 
Ij LAjI Aj L ^y c y^S l^$j 3 A LA» 3 L*_) I ^ <L^_A y 3 ISsj ^ I^J Ij l_A j I Al^-^wA | 

. ylS JuLj>cj <L IS1 Aj>- j yh Aj 

{J Zj\ aJjJj AjIjI ^Jw«15vj jl aS yVa^jP y y LaC-^AiI^ y y> y y**j 

^ 1_A 0 Aj A_j A^<y _A 1_A j I ! A_JJ 1 3 ^ j Lwo 0 3 L_~o y j)3 / Aj y>xj Aj ^AjA-A 

. AJu 13 ^a |_A j I ^^ 3 (J J-L*-a j 6^b (Jjo La j j ^Jg,* j Aj Ij l^- 5 
AjAw^l Lj J ^j^I _> jL-^o ^Jg-s.j j3 L AJjL^a AA-wo^ ^jLA^yojL) 4j 

T* x- 

jj ((^3 yX-^ A«Aj)) ^jj ^Jg j' b (jL*- 5 ^ J jA 

I. Ontogeny=Ontogcnie 2. Phytogeny=Phylogenie 

J. I x_' L>b'^ jlalS*J_ji ^l. ,- ~ , ^ .V 

<b jlS'LJ jl y>zjjJj C1 j\j**xj AAw^I ^LalSo \zj>- y*~*&)) CAS"j^-La jl 

(_£ j_5oi .A^aL^wa ^yay***0 J-Jjj Ij ^^l .AA^^a Loj Ij t -'Lip I J <— st)L?-l oJ-^-O? j 

L^>o 0 y^Ss ji Aj A>- (_£4_>-Lji ^X-jIAo L t^LalSo Ja>-jl <^>l*Ao! L ^jlj5"Ij jl clJjLp 
^-J I j 4 j>-L ju coA-^I ^jAoj £\jA J Ia Aj jS” I Aj oAAp a 5" AolJ^ jI .A^JoL^a ^yj\ 

b (jnJ j' ^^j a£" y J AAAL y jA ^^J^Lj .3jj^a oA^aL 



ScXwuw£> Jal5\J ^ A 


tl&Ajy_S" <Jo jl_J a 


(Jo2j-J 


iJcS, 


■Ji 4j ^ ^yjoyj yj^>- .wLL&^ 

^1 jil yl&^yyi j L&c^-o^- 

caJ>- j 5j$ .((lA(jj 


U^l ^y-olwa| ^y y/Pya ^ 


aS cJ jjiwwjfe JalSb yl&(jb^ j y>y|t-^° 3 ! 

l£^H L^j^-^-i *■— 'l^*- < *-^~ J ‘• c y*^—■^ 

3 y wLL&l y>- ya ylft^J^ij>ej cJjlp yjP yo y> y yg-a y> I .JJJLwvJk IftAj yj 
^yj2J>s «»«a f ^ 4-l< »*<a ^ ^ 1^_j wJwv^o o^^ ^A ^ ^3^ ^) LSlA^A ^ ^! ( ^ ) La.»*^> 

CJ~wo ^ ^yL9 y° ^ yJ^Aj ^' J •i^’ ^ yji5bj^ t '—-' ,J ^- , J ^ c >AJo lo ^>twO L) ^Jl /0 15b 

l&jL ^y>- y>^yl? ^yl* L^ 5 y^ 0 ^-^- 5 1> —j ^_£AUy AS" -\jjL)^a 

yojly^ la y®| ^Ia^aIS"! aS" ^y jl Ju lo .(JJ-wwo! 0 -LJo yJ° 1)1 Aj 

y^Jo L A3o I y>- ^Sl • <L*-*a I ^y 1 j2_Jl>cj y o ^ jZ*3 j IS" J Iwo Y Ci * y ApyJo ^jw« ISsj 

j! 4_S” ^yj w\_&!yJ>- *A_j 2,a jlwwvu Ulp tyolo ^LolSlj ^JjIw*wO y! y ^y»e_^l) 


cJ_)!< 




L 


^»l>ej! yj la I 




j\^> Aj AS" y lal-bl 


yft^^yO ^vs^P y dploy>- L Ulp y_al JJj JJ y! Aj ya .^S I-Lj ^151 

. jIaJLs! ) iJJ--wO jl^_J o^ _^~a ^wal_) 4 > ^jMiyt A_>- j! 1 )IJJwo-IL)I^ aS' 

A_> J tCL—wal < _3 yiax_a ^yjwolwo yo y& ^JwalSsj 4_> J^a 4j>- y ^»l>cj|^a 

lo ^ 0 ^AjySl^- aS" d^>"l^y 5 jy° Jy I 0«y>ej 

A3/ ^ yjlj ^-3 !j y 0 ^ ^11 s2j j IaoIS"»\j^ ^jyalSsj 


’J 


< —SwL_& y_jI C-w^olo—Jo (_£jj i^j^r~i ^ y— aS" i _->lxS" jyl yj^l? j! ^j-a 


Oloy>- J ^A3o JjI (JJ-V^l Aj y ^j3o aS" y^"^y> ^ jS^ 

Aj lo! y tjl^a ^1 lj l& j^xj s~ y^° ^ JF* _y*° C _5 

^Jwal_Slj ^ O-LJo^laS tJ^l^j Aj ip y ^a ^JjlwwO JJjlo ^yy>- (_^l^ _sY^JJp-l 

oj^ys! yJj>c^oJ& .^1^ y^iy>cj ^y?L^l?>-! Ij j kJJ-)l>cjLjP ^y3»- 


^y—j_joj» a_j y^-lj Ia*j .jjwwo! ^y>_Lpj <yk - /* j j^-> o-b^l -> 

_ J_Jo Jjb!_y*“ >JJy><J ((^y l_)AP~Uj)) 

^1y->! (^Ijb !—A(jj a_$* ^—(IajisI yfclS”! ^yj ^^Ljjojjwwjj l£^ yy 
JJo IiAA Lo»»^3w-a ( L^y y I \s*+i y ) Ij I ^6 jla -Liy lA(j^ .«AJ3^& ^yy^”l 





CjL-jI ^1 jj Ij t_SjlwL« j ^ILwoI jl j 3l-i*_> aS 3jl_\j Cjjj j^ 

lC-*-~ol A3j_S" C-> j j —^ ^Jw«L_Ssj 4_S" 4_lji_w*w4 I J_S\J ^ jj j-*a\ AjIjI 

A _> ^jL_> j-£jS Lo _ C!-w>! o J_Jo Cl^Lol ^3IS" ^ojl-\Jl4_> 

<u Ij aS" Ij ^^wwS" 3 wL^j 3 U j IS" j^j I u U . ^_j^o <■—- , j^r ^ wi? 

.^_jS" wIpIJLlo td—^l o-LJL) ApULlo (JL>- 


jlj—>-! ji Ij L_A(Jj ^S” Ij ^L&<JjS3 C^wJlx3 (J j£j 2 jJ iJ^sS -> 

j^ 4_S” ( _^- J J jlj—&6^jlj^ ^j^s >jl <jj jIjAC^wJLA ji ^1 LoJL>-I ,w\jjli 

Ij Ia jj ^jj I lIjIj^^xj .^jIAS^oj i^wj jX5 (_£jj j^jIj ^*-A ^jl^ -^j^j ^S - ^ jjj 


•r 


wU^slj 








Cuw^u y’ 

-- 

J*t5o 





S* LS^'j LSiW a ^5^ J* 


l_& 4d>- LljoI d Id dd ^-A Ij jd_> y* ^ y^ ojj^dd) jl L&ijL— jI 

j I o Ju Lo U-4 _j d-*L I j j jI ^s>- .dLft 5 y $ j->- (^1 y lj o -d>e-j ^Jj 1—o j 

Ld_0 ^Ojl_ J .J^ 4_dT ddL ijl jljj^^—'0 Lal^IAj _3 _jld_>1 

d ySi ^-A od—o^_j L&ijl j.i *}LLo .dlo^^ 4_dj dI ijLgj>- ^AdJodS j 

4_>- ^ y>- L) o do I ^ d—o I o ^ j J I d d I j ij LgJ>- (. Sy^T ^ y~~^ 4_>- 

La o j j)lg «*> 1 ^^jlo-Lal ^^j>-^4_) 4jj5L>- Lft(jLw*ul Lo *idjjl d&lj->- oLdajI Aj 

syj>-j .J_jlo^b j_SUj—S - ' ^La^woI_) ^^La^Xwwo jj_d>- 4 _j a^Jj! ^1 jSI 

J C d—o I 0 w\ Si y^ j—$ _ 1 tl) I ^1—Jk C 0 dd J I jS^J 0 ^ L^o ^ Lp 0 LgJ>“ 

jj^_d ^ y-> jy^ y** ^ ®jl y* * l)L^->- a 5" d—ol o ^y jjjl d L)LJi>jjlj 

odl_o U-4 _j jSLjS" d->L>I j j L)L—jI y^j ^I L> Ujwo oj Ij js Lol i d—wjfe 


cj^J jlij—wL_i j jLol jljIdSjLd jljj^> j^> 

I Aj ^_Jkl y >cj /! .wLL&^ d— o^ 4_> d- ,S l/ltjLoJk 4_) Ij -\jdol y 

lj yLA 4—j c^jjtat_5\j ^1 -\jlodol y ^a\j 4^" 

L)IjIj^j ^ jlju Ij L)L^j>- <*S ^jLa^woIj (j I iC-«dti y-*- 1 jl jl y 

^ _ a—^ j_j ot ^ ^ _’ -5 y**-> i^y ^ 0L^->“ aS" ^jL^oI idul^^o 

.do ^y*'*'* J dj->do ^jL^j>- jl 4^ ^jL&L)I (.^yA j idcS"^o 



SCXwu-CS Jftl&J Tf 


.d—wol AJUob 5y>-j ojljL^J>- Cl«wJob $\JCS'\ c^jL) y < _9j-wwwbs cjl? ..qjI 

j — 1 yx-> /^JjI jl_gj>- j->l Ab jj jlSbljji jl jj 

iJjl a J A!j_j>- > Aj ^ y^ A y ) AJL-o j>« ) J 0^ j_j j ji ^ y^ A A_L_~sJi> 

‘■^<y b jbbjb" l-A 0 j J ^ j Lg_>- 1 ~lb jj ^P wlo ^^Sb ^ j jjJ-*»^-> I ^ 

^aLl«LJ L !-£->■ ^ jjb ^^ajlj ^3^~ j^ w ''“* , ° dJL>- 4-) 4_Jl_v^wA Lai 

Ij AJUob ^y>-j jLo jjJ I ®jl y*-& I^aLL !Cbwol 0 ^j^j jlSbjJfc ^— , J-LL* olS^tJk 

j»Jo Oib ^w/3 y> j I LUwfl 
oiljS - ^^>p L^Aj^j jlg->- .T 
oJ_Jo O^b JJ ^Jww>ejl AS" Aj jbjbwA y jb>c_w_wO ^\JCS'\ y) I AJwJl 

^0 J_~o Jj2_^iIjI I_j j AjL_a ^LaoJ»**o jljj^ ^»ol y* clSblO j^j I .Cbwol 
y*> Lo I y <lJLj -\j I y> I (_£ La 4_j L . I ^ Jab*.) (_j ^p j L^j>- ^5 sj2j aj ^-a ^ j jj 

.-Lb yj jl y -*^I ^J^>eJI j CpI j y djL>e_w? jj 

t JJwo yX-> y-> Ij j I v *3 l*JL_a y~*j y$ I j j Lg ^ < ' ^ I ’ y—> I 

jj y ol (jl ^ 'T -L_)I^PwL_« (j I tjljl-b y L? ySj^yO o^Lwol_J ^_J3 I 

)g*>c^o Ij ^ ^-A jLb" ^ ^ 6$y _jl aS wol 4j ^S”L)bwA 

^ ySi (Jl y^j (jbZjl jl 4_bj?l_3*)\j j^\ j .Jj|4J13L (_^Llg il Ay j y 4j 5 y*- 

y-) I ^ J_jIoJ_Jo y2 j£L* a (Jl_^o La j ^wLwO 4—S* ^P ^_J l_A(J ^wLwO 

Ij (jb_«jl jjj ^j-bbLwO jy^Aj (jjjbl^_A <b" ^PJJ ob>cL)JwLj? 

.-\jjl-\j b^(j I L-f^lijj („^ ? * e ^ , ^ J ^ ^ j5b>- 

^Jjlj cbbob” 4j (J JjjjwO J (J (jljJwQ-Jljb jl y^XJ AS y LwwO L>CJ> (J-Ji 3 jJ 

d—wol (jljj>- jb-wj jlg_>- aS -LJo ^jj2^>c_JCwO cjj^b^yj ^b>ej| ^Jw^>cjI k -H- , lj 

JLo (jL^j>- aS" 3 jj 0 wLo I d^o^Aj A_>c_jo ^jj I La jl cpLwwoL>cj5 Ij jjjljjLu 

.yZy JLo 9" * * * tC-*-wol oJlJ. oJj ^3l jl y~j T * * T 


L» 


Ip jLL I L La 0 j jjs I jjj I 


j ojjjA i a ji_P jl 0 wLo I C-w» 

Aj j ^ ll31 y^ Lj Aj Ljo 0 j I j^Lwo c Ljo jjj j-> t ^~o Ljo y^aj ^ ^ 



T 6 t/jjj ja 

4 ) JjLix ^ j ^ ^^ 0 ^ -Wo* wLj 1 a j L 4 ^ -L) J Jo oJa lla- L a 

j _)j!a 1 _j lUwoo«_ i j! ^La>- o_>lj_S* _j| ,»\^_«L?x_)1 jig >- ^4^-1_ojl^La^ 

^ojlj_ j!a_ i l^“j_ jI ja AJoJ!_ jIjlil div y ^')l Jcl^\ 

jaLfT ja) J■ ■ S' joo l&j! a_j jl5l\Jjl^>- l3 ^-jloa^S” ^3 yu* ^alS” 

jj ■" -Nl . . ,^> j" . (.,_; jS” j L L) j a o -LJo^ 3 ^ ; _ ’ Ija” C-~-oj^-3 j ^ ^ 

»u_>l^j ^oo (Y * O ) j ^lal o_>lc£” ja Ij ^JoopxjI jl ou Ij 

.-Ljj* 4jjUa^ 
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I o_LJo oCjJj y jjl 3j ja aS” _olaS” :1_1 jaiS” 


1. Moore 




Jot&- 


c5jdJ^i. j^j j' ‘J.^d^ jl f- 4 l-*jl •('^j~ : ’ c f s jl-fd - j-jj-*' j- 1 

L. I j Lw^u ^ L& ^yi^i jj 4 j Ij Aj I o »l« I jj 3 -X^pj - t L& ocj&J 

j I ^Xs>u jl *o Ij L&^jL^sl I jj ^«l U ,»\dj jl_^_>- 

!•»! ‘f*i^i/° i_r |V ^-’ Jjj j jv^j^o ^jl jlo_p- Jxi*ji oj^ 

•j»^^ L /*c^ s jl "*d^ 1 (»d~ ; ’^ jl-f^ erf J- 5 /' 


{"£&j5o Cd9jj«du 

jjj j—^ i d_d> jL_pi ^ji_P J*}Lj2jI ^_Adi_A ^odwo j^ AS"^jL«j jl 

d^ldjl j ^jIp odd ^»L>ejl d->lilddSl j^o ^^j^do djl .> j $ Id 

dj Luj—JlsS' C-wlp 4j J l^>“ I J dj Id J I jo (j I J LdP I J ^doj ^ ^ ^ j J ^J I 

jjj j-® i^Li^—aj ^4-^y> dj 

^SCo Ij dd o«->■J-* AS" ^.Lb jjdd*^»eJ .didd ^dvwwO jIpO jJ J 

1 /AjLjI c-\j^_5\j jlj_3 d-ol—>-l ^ j j_os J^*o ^j (J^ (3^^^ (^LaIp^I 

ojjj4 1 cd>dj j_o ^ ji_P j ^-1 jj jjJ>e~o Ij do^P jl_pl j^ .2 jj jS 

l_A 0 d) J ) jJ LwO J d-> Ij L-wO C (j loj Ido t dwdj J-^“ ^ t ^ JJ Idd 0 J Ido 

dlddddl^ jl ^jL v»j jl-^ J^ ^j jS*lj 4 j jl-^j J^j^°^-> .wLd>-1 ^^j ^A j^3 

jl-^-^ (^L^odjJj jl ^jL^j ^1 ^j jj jyislj 4 j (jLddl j^j ^jIp 

. lido 

^Uk^jdwo^_j ^_j ^l_A<Lvi3j^ djLoLdS" jjjI ^5 \j^ NU- 

^ A J W ^L&0-dwO J^ .dj^^Ij ^JJ I d.j J*^~ J 0-d>c^J J ojlj 
jl J L mJ j L mJ jj_*i A j P 4_S J i_ 4_JLS’ L^o J^wOj L_^J 

^ L_& 0 j I jSsdo t._disS* j c d-*-wo I La LwvwJS" (J jjsdo j J j£*o 3 do L-o I dj Lwwo L>c^o 

d->L _ > j ^^jdjloj^o*_> A_> ^Iddpl oJ_d j-^ 5 jd__o jljjjl_>- jl oJbUU-4 > 


(j JJ j*> J 4dJlS" jj>- ^ildw^doli jl ^1? ^5* ^ V J ^ ^ ^lAods^j ji ^l4ij >~jA ,\ 

.A — di(_JjlAS^A jL Ij Jj jj ^joli 



tv J* 


4j j_S*4_> CjULUS” ) I 4_S" wlL_>-j_A .C-^>-l—-*) JjJj^_ a Ij j—$ I j^ 

(( J LwO J jj»wd ^ S' J ^jjjlj _ j)) (jLg ( j^J jJ > ** J ) 0-U 1 lj__3 

jLl-Pl 4 jLJl_3 
tJb.2 . 


3 j * a lg ^ ji_P ^_>U jjJg4_ i 4_>-^_! Si j iJjJalS^_d 


'^lt* J'j— j 


jl jJ t^X~' _ ’ Ij ^J'-'^fe_>l ^LaJL^woU J 

L_) 1 A* ^ cl5jI—C-^ wvwol__) jlj c^_£j—j__9 lg I 1_ > j 

jj_SU) (.2 / ^3^x_a 3'*^' jlSol 4_> Ij ^j_>- jUoJI J_9^ *>UlS' ^o^SJ (_Ssj 

j^ ^L->- 4^\J i t^lj_i£■ ^j_) Lg-L) 4 > ^U>e_>l ^Lojl^ >- ^JLoU. S' ^ AM L> 

.o-ili Ij NL> c~*o jlij™L_s j _I? ^ji_^ JlALo._ UjU (jL_ A 

Jl^ >- \3L~ d-^lj_~^ ^ t^C,\j—> o^U*> ^woL) cSsj ^5sj2j ^o J^J. jjj I 

i_rd' 

wjj Ij ^JlSCJo ^jJ JIp 4j ^lo.Ajj ^jJ>- 3* J-^ 


4_S" o ^ j_j 4_ 1 1 wLLo $ j_2— 3 U_>- 3 1 l 3^ J I _ 3 3 1 o wL_a I -\j -Lj o j L_^j 


0-LJo jlSjU^ $ J_>- 


lj 333 ^a ^y*33 jS' ^JisUlo CIj Lp jUg I jl oJCi'l jUS” jljj^ jjj I Jjig j^ 

^4j>c_JLj 3 j_Jo C 3 ^1? ^_) djLs^23 L> i ^ 4_o_A Ij 

i^oj*s>z—)j l_SCj (jLj ^j ^*Ala_vJ?l ^ (>.' 

(J^J_j>- t_Svj jS Ij (jl^ >- ^1_Ao-\j-Lj _& (j I 4 S' c (^—\ ji3 ~^ -> ) 

^La^_>- L&<l! i ^jj jj L .-\j^j_> oi^ *Lj*->) j ^AL>^^ 

jj'Vl-J ^L&4 _L_j ^1 J—O j L&c_$C^w*t JJul—fl tJJJLsjol^ jl^3 jU-^ 

j cS^>-jS' j)ljjjl_>- jj L-o j l_A(jL >-jA (jl jl -L*_j ijL&L^S" j L&oj^- tL acSClwwAS" 

A L>C_) I ^wwO J (jljlju ll_~U 4 ) ^-wwwO J ^j l_P (j Ij JJ L_>- <Z^~* wO 4 J ^ 

_ i j 3lS ^j*^* ’ j^" 33-* «« lg (jL^ ^_j I 4S" ^j jS' jj .l_A(jLwjl 

(_S^j j J b 4^ (,3lS^A < _->ljjlj Ij jil (^o^Lo (_^4-joJjl 

4_> ) ^b^y> (jLL> ^jj oJlJ. JUS' 4_> 4JL-o j^j 4S' j^-v^ 

•(^r? JL- jj 


1. Lovejoy 



Al.1ai.fiLf 



> ij^STjJlSCJ j! (£jj l£La>>- cSj^j ^6 ;^— 


* \Z .. u U jmJ Lj Jj>-I^ (_£fil_^J 4j »AjL> 
'ft , fRnrmpt'l aj a, ;l l~ J ,^la=i....j A.l.t ■*■ 


clA«jL^jl Ij *€L9oU i 























t/jjj tsdWS jS 


AJLj^ _j jlg_j>- A_S" JJJlsL-) o*. 

(_ 54 J.il j t_5jl-L« L o-\j 1 Oi 1 J ' 


^JfcLSl I A_> Ift jlwjl ^L>cjI la I 

J j j OjZjZz 


j I Ij 0 I ^ aS* ^ j Aj t -LJj wLo lj ^ wL^lo ^ l) j 0 ^ l*J I (_5 ^-9 

J J^Si ^LgJwllwO ^A jl^J>- cSsj a5" ^^jj I 1)1 Aa I / jl^jl ^jj I 

.wLo ^ yj^yj 0ISC^-A Jlil Ij yj aL>cjI 

j^Ia jl$->- X 

j jSjSs A^Oj*_> A_S” ijta jlj^ ^*u (£J^* ^ jl ^ 'T P 0 olSj-O l_wo 1 jj 

jlww^j jj j-j*\ C-w>! j^SCo — a 1 —<2 j j*-> .C-w>I ^J-alSj JL>- j ^^Si^a 

jL_^j C— 1 j£* ^lui ^1 jJ 1)1 ^ j Jg jlpl la I t-Ls-o jj ^Jgj 4 - ) 

. 5 ^a aJISCo jl^-wj Jj>lSj j ) y*Ajyp-\j jLo jA 3 ^ y*. '•■— 0 j^ 

j* a_S” X>s JU-pI ^jJli j^r L j > ^r v - a cS 4 -^ £<£j^ ^Laajsj- 

l_j ^ jlo y, Ift d-3 ^>CJ Aj^Jjj l_$\j ^ A ^ ^V ^Uo-lwo 

J* >J ^J>- (^i—> ^_>1 ^ ^->- lao JalSj ^A_Jlsj Jjl aS^j I 

^A_j?^_P ^al_^j ^Ifto j -^* j jl jUil .AXS" ^-^?>r«a tl)l^^l 

^o Ij ^ I jJ l>- ^ A_j l)La A_> l^Ju Ij l) l^-^“ ^ -LJo i^_^>- ^0 ^ ^ip 

^ >A * ^ « /J 1 ‘AS'^ l^_9 l_j Ij 0^ ^*ji-^wwwa 1 ^ Jj ^ J "** 3 ' 5*^ 

—ol ^Airis’ jl j— Ij jL^r 

y_i | ^l?lj>-A > .-L_ota^_a j|A _>-^_j (_^_^°l jl Ij tjljl-^l^" 

^ ^ A_j 1>^J I (( ^Jw« ISsj )) ^ 0 -\j I ^ ^ ZA aS - l& ^^ 2 

. C--3 ^ j I y l) LSCaJfe ^ jj jjs 


SkXAdMMjb 4> Olj££XJ ^jjl 




OU-^r 


lHJJ- 


,LSLil 


(_^lojJ^ olcJl^ 5 (_^ljJ .wLL&^^a c£jj 

C^js -C—I jl iy>- j_p^> J y~ jr^J ^ ‘^r^ 1 J JJJ 

j I y* 0 la ^ A_> ^ U- aS" d—wo I ^ l-^ 3 ^ ^~)y* J ^ l 5^~ > ^ w0 (^ v£? -^ 



^Cvao-CS Jol5o T ♦ 

4_o 4_S” O-wol JL-o ^La J-o2_i jj_j. jL a jl jt yoiJ^S .-Lolo^o 

^La^j jS j .3 ySi ^_o J 0Jjj^a -LwJojj_J>- ^ 4j J^—oj Cp'^T' 

‘O'L 15 y U- 4o U- ! -Lo Lo c -L-A 3 ^-o ^JJ ^ I 2 J -0 lj j4o aS -LL——A y ^SLj ^ 

^_P ^^_>- ^La^J ^_Sj C(j ^S^Lj {^1-AljL-d jl^-v-Oj (^Lo LL-Lo 

li^_SCjo ^Lo l_j (tjl-L-o>r_o ^1_t_> tjl q) 

^Lo^JLo tjl y ^Jm 3 jl L-oL-ol lj ^ig.’-> o lj LpI j^xj . jyiS lSsj ^^L^Xsl 

.-U jS j| J} j ^ LLlSLfljl ^oljd^>cj l_A jl tj_^T ci/ 
4o ^ -Lolo^-o 4-otal ^ol3 jjl-^Lol ^ -Ljl^ p-A ^y\ j+^xj U 

. -L-o lj jU (^j jj l_A ^S”/ 3 ^jj I . -LL—A LI—^J>- ^ I j 13 ^S* -Lw-oj ^o ^ii 2 j 

Lg-L) 4_) tj L^_>- -U> ^P -Lo ILLo Li LL I ^2-> t _ 3 jL^- aS" 14-jo -LI >tj 

(^ 0 -Lo 4_o i-\jL»-o^o lj ^i_olSL> -Lo Ijj C_$Lj ( ^J>- 4jLL i.JCSy> j^XJ 

LL*.— - j jLo^_> L^J jl tjl _y ^ -LL3loj3 ^L>tjI ^S^jL ^_A-L>e--A 

jl 4_S" t LL-?" - 1—^ c$Lj _ i ^3 ^x _o2 (jl^ j- S* tj L^Cj _) t_5Lj cLL— ol ^ LLol > 

y ^ Lp ^ jj o J-o>c-o tj l^Lo I LL-o—o 4o ^ j*Si o -\j j ^ oj 1^ j Lo ^jj jj LL-w-o 

4o ^ojLo' A LL-«oj^ .-LoL>cj|^o jL-ol 4o ^L>cjI j^j aS^ jJ I lj (.JCS^a llS" 

jl Ojl^jL-o L_$Lj ^3 ^J-olSC jL yr ^La^j^ aS 

tjLo-A 4o t-LoL>ej|^o ^J-olS" 3 jS>- 4o lo ^ 3 J-L .^0 ^Jo o jj 

^jo^L-o ^1 ^^jl> I ^j-oL-ol jj 3 ll—oLoo yj tjljljLL>- ^Lo^ ^>cj 
^L>cjI jo ^ JCi'^yj l-lo J-oISLj ^jo-L->c-o tjl^-ol 4o ^ JcS jlpl 
>c_o .LLwwol o^L^-ol tjl—^-wol C jLLo c tj I t^4lgtf 

ccjjl—o^ 3 j_S" jLo j J^jjJ_o tjl CjLoj_J>- lo lj 4-jo Jjl y> I aS ^JLo-jol^ 
3jo j3 tj jp—51 4_S" lj ((^J-oLSC)) ^OJl_^ yL-Z*- . 3^_o ^o I^3 tj I^ 

^JjLj>- jlo yd^s >cj t^^ t -L jlS"4o o-\Jj t^4JLo ^-o ^S* 

Ljjjl—_P J-olSLj .30-^^J jlS*4j 0-Lo J^jL) o5Co^>eJ ^SLj Ajy 


1. Charis Bonnet 



t/jjj 


y^ A > ^ ^T y* jl j io-L^j 4-; o^Lwo JlSwl jl j+J*l> jl o~j 

^\aj^A j jlj^.2 jl lol (.2y yXJ t_5\j ^Jw«ISsj .^]I_P d->l^^>~ 

< 9>A _>-y (JLq*S" ^y^Aj L jjs2j A_> aS" *Aj^ j>y ^__Js-a 

JJuLa ^ Ig’^Lj ^Ia^j jS5 L_j LaJus^—S CjI j^xj JJuLj ^Iojj^ CjI yXj 

.1 jA CjI yXJ J jljjOrj ^l_A jlj_5^ 

o-\jj ^<LLwo^I LwoL-o| ^»Jwwo I ^y>-j L 

_& (Jlj_-o ) I ^jy° jlS'bo.A jlpl wol A“i^ i A_>- 


)L^r 


r f 


UJI 


.^1^ Ij (j I ^~oL_> aS y\*aj ^y>- twLO 


'J? 


!ijj-o..,^> /Q jjj j_) j_jo o^lj ^IaJL_SC) jig ) t^Lol—5 sj ^l_A^ijfe^j_j ^Lg_>^_& 

Ob Jj>- J—O (_£ Ia OU> y2J>- j OIjL^? ji C-wol j^wJU ( Jwal5\j )) 

. d—wo I L$C (j [5C lg>/? I A_> c ^ (j -? * r ' w0 . (((j La j (J y& j ^ o -\j j 

i I ^ I j I ^ ^a (y I L>) l5\j j yj ^ Ia aj j s I j£ I i La j j ajlJ I 

. C-w^l jljl JjL>- Jw4j15sj ^£A */2>x^4j3 C-wajbP La vJ1^*_oJ>- j^xj ^4 

jIS)) L> j I t ^^a lp ^ I ^A IS* JwJ 5 j^wo«A A_> . JJu I ^ lg ) ^Jwa iS-o 

^loIjSl L_$\J A_> ^^LalSo ^LaJCuI jS ^A_oA> j I ^oL^ol jj 45" (_Ssjj^3 ((^j^ I 
^S^ILj ilj .C-*-wol ^b,b> 1 t-U5L>cj|^45 ^<>Js2j^j 

tC!-4-wo| AJLwvU ^Ia^JwmwwO ^jy* LgJu (.^-^I j^Li *^jl-^j 

(j I 4_S” i ^»L>e_>l jL ^JL****sJ lS^j Aj £ c_^j ^Jw^lSo 4S"(j I (Jb>- 

-U_>l^j^_« ^woLj ^j^__)l -LwJo jy^~ ^ ^jLaj Ij oJjj ^Lj\^y^-y 

.XJ*S J4j*\£ Ij 

^t-A^j ^—> jo-L^ C^www^>c_) ^4_o_._ j ^ ^Aw\j>c^ _& jo-Lo ^4_<jwO 

Lg-L) A_ i ^ _& (j I j <.$ j£ I^L_ i AS _4j|^ j _ a jj^A _) ^al_(^oJ__)l 

t AjLwwJ_3 c (_^° j L_) j ^ La AJ^_Jjj j $ ^j^Ssyy & aSv! 3 c (_^J y i (_£ A^- a j 

I a I . os j _> j^ > ^o*i_p ^ Ia cbj Lwo ^ ^ L^g«91 ^Jp t Llj^ axx L>- 

J-SC^; J*y> f 4* j- 5 b crb^' }^ 

^ L^wwj I (l)Lg->- A_j J_^L> jl j\jS 



J*lSo TX 


\j gjjjl Liu i_p- J>\ j^jjb _)JjUp ^SJUj 

.C~sJ” 


L) ^ 4_Jlo J_) I ^cj jl_j J- 5 lS^ 3 


J^Atfjl jjJ jJlSjjJ Jj Li 3 ljjjj j^j I 

(JI j—wo ^_j j I j ((j I o Ij j_S" j ) 01 ^ I LgJj 4 ) 4 _S" c -LJo Ij o 3 jj 

L» o J_jj Cjl 3 j->-j__a (_£jl-^jl—‘XX- wAjU <• 3 ^SCjo JXj I ^3 jj-Jj>c^_A <L^i_) c 3 ^j 

i 313 j —> L ,** • * - - ^ j 3 j*_) Ij 0 LwvUI 3 ^ 34 j j«/ 2 >zl* _^ oISo I_ >- j Ig^>c_ a 

^jj jj 13 la I .3 jj 0 wLLA 3 (j l^J j l^*a (j Ij J 3 l) I j 3 3 j->- (_£ 4 j la j j 3 45 " ^ j*^>- 
^_j|jl ^_9 3 l^~al 1)1 3 j_J>-j ^1 ^_j 4 _S") Ij ^j^alSsj LgJj 4 j l_A 4 _Jj>- ^£jljl 
o 3 4 j I j 1 1)1 ^1 j_j 4 ^Aj t 3 jj o 3 l 3 jl ^3 (_J WV ^ ( ^ JJ o 3 j 5 " 4 jIjI 

jl ^wj 3 JJ ^j-oL-alJJ ^Ijjla ^l_Aj j+J jl ^Jdtl~*wa ^IS* 4 j 45 " 3 jj 

^IaJ^jI J IaoJj J_j lSLqS 4 j 45 " Cu-wal *)lal 5 " ^3 j 5 "l ^3 ^j^alSlj 

. JJwJol_j jl J_A I_Jj CX^x a a lg j 3 4 _iljjj Jbu I jj ^a jlSlaJk j Jj 5 "^a iXX- 5 "j>- 

‘(“jJ-* j-i^ b J- a '-^ ; u>°j—^-' ' LrtJj '- 5 ^fbj - 5 

j-db^ •■^ ^J-V 3 je <jdbr? J jLf=T 

p AI ^_9 Ij ^ jj_> ^-aljIlJ l)lL_>- ^/j_>/ LiXa (, jlx_ 5 " 45 " 3 j*j CuJlSwi ^c»-A 

Ij ^ jlp j 3 ^ 5 " j^/j^^-a d 41 ^“ j-^ lg-L) 4 j lo jSL> L_J 1 x 5 " ^jj I . <L*S>- Iwo 

•ijjl (VAI> 

^j J_j . wL_a I L_j 3 4 _j j J_jJ j 3 ^ A* ^ ^ 4 j j j 3 ^ V j 3 ^jj j j 13 j] j L>- 

jlllo 3 J^* - jl j 3 ^^LAjjj 4 j ^;ylj ^ 4 3 *^hS' ^^Ij-^T jl L_SCj^jj 

(^LX—Jol l_Ac_Ss-wOj_^a (_£ojl_)j 3 jj-Ul^c—J 4 j C 5 ww^«j ojj j 4 j j t 3 l 3 ^a 
^Sljo^j ^ 4 bbJjj j 3 l_Sj j-^Xj 31 j 3 I j ^J wLa ^jX> J ~\j CXwwO I J->" 4 j lu 


^ J 1 


4_> c-\j3jj oJCJij 


» jl^w*a ^XjI jj Ia^>-I^>- cd->->-l3jj ^w*j2->cJ 4 j 

. 3^5" l_A j ^ Iqj 4_o-o Ij 0 iSCjXj 13 ^Sljo^j J^w^-cj La J Iwo j I ^*0 L>- 

^4_al3l OL_f!l (JA^S>j j3 jl Lj JXX3^_S" ^j ^o3ljjl_?X jj™o 



YT t/jjj ja 


A oy? ^JoIp ^ ji ^w ^->cj 

_& Lo ^JZ_> <S"(j^__>- jJa i 4_) <jplp (j I 

.-\j-LJo^^o 4 JLJoL^S” ^jL>-^j O-»w^Lw0 4o 

. i / <l*J lla^o I j j Lo ^ j y <1 j L^J 1 J t_5^wwo'>LS" dj Lo ^ I ^yts^a ^ (J L«*S" j ^ 


0~i - J Ajr* 


<_T" 


I LwO 0_»v 




Ua^s (. _9jj ^jt_A jLul Ij L*l 



L5o ^^>- ^xaS o^ k )L>- aS* c^SCL^Y^ iY_^ j->^o2 j 

.l^jj^l ^jjL ^La (_^<ul>oL^ j! ^ojL*_jo 

i»»^oL>- jl tC3/ ij_^l ^}l o15LjL)I^ i«IjL^JI aS^^jI ^1 

Jw^_P 4o dj ^PO ^-o ^aI(^ 1 C_^_5 _jl J^woj-Lo 

Ij 11_0 I _ > oJjjA _) (. y y^>- ^ISo j -/o I Jj>-! ^jl^3 a5" 



Jol& TT 


( ^ 0 2 1—3 { ^ J » ***' J ^ ^ 0 l—*0 ^) lj lj j3 ^J .^,—> . -A-S^S' ^^J I ^J-* A_—j2j 

j^jjjta .-L-JlS" Ijlj3 4 j JLwo ^cju ^jLj^ j.jz_wo ^jj I .cl-j^I^ iljLoL ISsj^ oI 
- J /c5-" (jA-’j <>^ L_^SJ j3 ( ^ ^ j «•>»** 3 t- ^— 1 J j ^ ^ ^ 1 —L^* L) Lj 

j j^jl_* ^a^Llj cLoj-S'UL ^jjL>- ^LaaJI^S" j^jjjta (jL&l aS"^]Ij>- 

(_£jl^ jjA_JLj2_j Ij l_ 31L?l j_) I^_J>- j ^jjJ-J>- ^ISo o I ^^j>-Lj (_^La 4_)l / 

j3 Ij j^i?L-o j I jl_A jS" j jlj^jL>- ^ CL-*Jo 13 ^3 IS" C-w^j3 j^jjjta t-U ^^ ^a 
^fl— o ^jj I j 3 j I . -La 3 j 1^3 A—*-> ULo j ^t_A j jj ^J^ ^ ^J^* - ^-^° -9 j^ ^ j^” 

c31^jS" jj jl-A jS" j jlS-\jijj cO^^L^- jl ^Jojjl j^^-^SLlS" L^Jj aS 

J l_A^w«j -o ^ 1 I ^AJJJoAS" ^0jljj3 Jl j-^o _lj I jl j) ^r-^A A^\ i_> 

J—Jo j ^ I ^_j -l*J—*-o ^ I aJ- a j La ^j_j I . 3 j£ ^^la^o La j I j La jS" j j Ij L>- 

.C-J>-l—o ^_a|^3 Ij ^Jw^LSsj Aj^^>-1j ^_£j ^LaaJL) Jjl 

Ij 3j_>- ^ * iC-wJJS"jL _> L?Ij.—.!_S j 1 4 _j MY? ^*jS"I j3 aS"j^j I jl ^«j jl 

^jLo-Jo^j Cj'VULa j 3^S" 3jj>- j)^wwwSClS" ji j (_3^ >cj 1 —^ 

l_j wL*_ i tJLwo al_>- .c!-*->"L. ^juCwo 3 LwJoj c^LxJlla^o ^ojL>j3 

^-wwLSLj I 0 j l_9 I ^ J wLLoj LwO _ Lo IJ t 3 J^~ “> 

\ \ Ls ^ -\j j?*- L)-UJ 3 jj ^<uL>- i^Ssj . 3 / ^l^-^jl ^ 

^ d^^LL-a ^^oL> i j 3 ^S"j_jj L>-jl 3oJ_)j 4_S" UAY ^J >j_^l 

. 3 I j 3 ^C^Ssj 4_> U- j I j 3 lj 3 ^>- j ^ La LxS" 

^S"ojllaj ^1 Y-LJj Jj-Lj ^jXj-LI jj j Sjy -Lw«-jjta ciC 4 j <b^SL>- 

.3 ^^a A_^J Lla^o lj jjlj^j-—o ^^l5L>cXS" Ij <*S 3^j ^l<CL-vJ>- ^j jL ^—j 

j3 ojlj^»-A ^ C—JjLSLjIo-LJj CjLjI j >^-L-w« Ij /^.A ojjLP4 j 

Ij LaojIS jjU^> ^jI j^- ^jS"L-») ^J^ - ..Sjj I-Ao-L-L ^jI j^T^jjj^ 

jj I jj>- j3 aS" ^jI jjjL>- Lj I Y-AjjI^ dJjlij <Lo-A^jjl LaojIS jL»-A jljJ^L^- 

jl ^«j aS" -Ljl-v-J LaojIS jL»-A jljjjU- jl JcsS ^a ^-Lj LaojIS jjl>e_fl 


1. Robert Fitzroy 



T& j* 


j1jIJjL>- ^y ^ ^ Jj I ®Jd> jISjLo jjj^>- ]g.'>c_o Ij 1 tlr 1 " 4 -^j-*- 0 j^ >JJ j>- 
(^oJd> ^Jww» 3 jljjjL- j--*-> (_£3L>j ^jl-Ad-'-ALjj l^>- ^Jdl^A 3 j^-jAj Ajj^>- 
cSsj jjI y^~ cSsji^Ssj j3 l^>- ^3j L 3 j^-j U-jl j3 3 jp- y* ^'jj-’l ^ 

&S 3jL 3j^-j jLo y y 7 jl jljjjL- jl ^Ld y ^y L\j jlS*o y y 7 
jLblp yy& L j Li ^ La d-^A Ld> jl y ^L>- *-aLi j Lb La d-wA Ld 

j t^-jlj^- ^LaC^xsIj j Ij jl ?C~ol C^^jj: ^La^ j-wfljj-^ 

^jL^j ^oLp d^liLbSl d~J y iLa jl Ij J^LjjI j3 c_LL>- ^La^Jwojj 

. JJS* y> j Jj j l y >-1 jb I j y La Add Jj I j J.A 3 ^ 1>cj I 

y>_ .C~J ji (jljl-5 J-*LSi & iy. ^jt ljl£*J ^jjta 

jl ^>CJJJ_) djl y** ! d-*-wol ^LoLSb lg >- ((^3 yx.^)) CbS" y- La jl jl 

Jdj Ij jjj I . J_A 3 ^a y^ L«j Ij U Lip I j ^ 9 jb>-1 J A_> <y^J C^j 

L c^LaISsj -L>- jl t_jL*dul L ^j 1j£*Ij jl dJjLp ^^SLo .JJwaL^a jjtsJ? 

db-P aS” JJul ^3 I .JdL^A ^IjjI Omj o y^+Si j3 Jj J^- ^<^>-LJj ^jJJj IJlo 
. 3jd .^—a o-Lwol_J ^ylj4j>-LJj td«wwol ^s*- Ld>O mj j ^jd 3 LaaJjS” ^2jI-Lo 
U l t3 3 ^y° jlpl (^jj ^L>cjI) ^jljAjjS" ^I-Ljjj i—5sj L A_siw»-^-A L)L)j->~ jjjI 

^^S\j 3 J ^SLj 3 ^LaaJ jS* <lJjI ^LaaJ jS' jl jj^oA_) Jjl y y° -Aj Jj>- ^Aj>-LJj 
j3 ^ ^A_>-1_Jo cSsj A_> A^^l L_j c^J^I ^3^73^ _ ’ ^ 3 ^~ Jib 

jl yk cs-ib^l—" j .Jjj; Ji- 1 -’ "^Alb^ 

wb>- Ij ^j I j Aj>- Li J (^J J-Joj . CJwwo I ISL j)t)LS" dj Ij2_LL>cj d- 5 Lp j-sJ? j^o 

^ jd^) J 25 c5^^J 

^-A3jj_j ^o-iwo ^LjLa ^£a_&3 j 3 olsl jLoluij^j j (jL-oLjjoijdwjj 
$jy° J^ jjjjjL d->L>c_^j3 jj LaI tCJwol d-w^*31 j t_S\j ^JuaISo aS" Jj3 jj A3 jj Aj 
oLJl La jl jl ^ j j- 5 ^ ^ j^jLa cLacJlp j UdA 

La A_OwA ^jj 1L . Jj 3 j j-A L Ij ^ Jj J_Jo ^ La (JJjll L>c_a j tJJ LLI yS* I t J-Jo r*“^ IJ 
J^*) ^jj I Aj JLo jl aS” ^^-5 LULLS' ^0jIjj3 a--_aI 3 ^~y* d»w-v^>eJ 

.^jjjl 0 -^o3Aj tiJJwol o^L (_^JJ i _j^ 3 ^ J 4^ J^J Lj J tJjlA3/ ^LcjI 






CJVa iS ^1 J-o 


[s>-a ) ^ y-^~ J c£^ > L* LL^-^- ^-LISL ^La4o j ^2j 

^ q) Ls-O LwwO ^ y *~Q^ K_y^ l ^ ^ J./Q ISL La 4_^vO w\j I 4«<«J I . wLww»>J I aX^SJ 

^co Ij ^o tjli ^_wwJ^3 ^ tjlS^-lLwwj yi tjLwO ^s>- &S XJj ^<j Lo Ljo d-w«o j 

<i5si_ j !?■■>*)Lg-o 4j ^Jw^>ej! ^UoLL^oL Lol o y> o-LJo 

5jy-*a (jLLo! 4_> Lo jA—> ijL y~*b—5 y L)I JJw<»Llo I^ ^4_«ok i*__oL>- ^1 

jLJul_)I ^j^jL ^yJL>- ^jl ^/yl L f w o ^A&^ JLo 4£"^jLj ^jo^ jAj 

^jL&o^S\j jl ^y>-jj <dJl .-LJo JJJ ijjj jp I <LwJj i_$L Lo yLi tC-^lj 

jLLol jl y-^ JLo A* lo (.2y> aS ^ 4j1j 1 J^AX^ol ^1 yi f yjyy\^ aS" 

jl ^ >~ 4_S" ^1 ^o2^>c_jL) i 1 LI (.*x*Sj^a LaC- 02 JL>c^o Ij y*-> 1 

JLo Ao>- ^y^ jS' \ !\fa\ jl A*0 o y>- J^lSL jj^>l ^3 ^j-oLol jJ 

. j 1 ^5 j LLj^ ^jo y Jj ^ j ^o 

jH-S 'J do2_S" ^jw« LSL ^ ay Lo y 5 ^ j yj o -Lwo y 5 aS o LT y& 4_^_& <yj ^ 

^ 'y _o 1 <C_J 1 . JJJL^o ^—■ 0 4ojig ! oSsj ^—-X->- 4 1 L) 1 ! a J 1 y* A cJ lJ.^ 

^ L > 2 y-J 4_S* 4-Jlo J_o 1 ^j_o 1 1 1 ^—) j t ^ ^-o d*-^o j ^ a1L»^ Ij ^ j ^ 0 _^* eJ 

. ^^_o ^ j\a i LwJo c_5sj Lg-o j 1_P 1 j 2 c wo 1 pil>- ^Jw« ISsj 1 cIjLo>- 

Lo 4JLwo^s_j y^i^yj J_o ^A(!i^ Jl—wo jl ^ L)1 —°j jl jLoL^ — 

^wsJ?^-o J^Li ^josLSL ^o J_ol Lo L^o 4_S" Jj JJ^JJ 



joi& T A 


L^-wwu w\_aIj_j j i_$jl-L> aS jjjs jj ^L>ol j+j* j c-Lo y> 

< 9(^4j jig ) L_$\J _> J^oL-SCj ^_$Co 4_S" _ ’ c-LJS^_js -L j lj Ij 

-Ip lijj I <j j I -LLa-jj I 3 ^>&j bj j cSj I -L° ( y* ^ j ^ . -L I y^ j L*-J 4j 

t_5jlj_« ^_jI j .^b ^ &l y>- 4jIjI c((C-w-*»l c—*3lj l5\j ^Jw^ISvj)) 45* c^-Lo 

1—>■ 4 > t -Lj i j I 3 -L ^J-o1_5Cj 4j J— — *j ^t_A j jj& 45* Ij ^jL— 5* 

.-Ll y>- -L&ljj>j y 

j I jl^. * 1—> Ij jl j^jI^jL-j .J—j ^>cjjIj ^JCul y ^J-o15sj 

i-U5*^_* CjL_jI Ij ^L$-P Lj j ^SCjJ^_ 9 li j—^2 ^Uo-L-L 45* yj L&j 

j 3 ^ & J 3 j_J>- LJ—L5* J 3 j-y A_ Ij ^J-a LSsj 4^Jj c -L L-o j LJ yy 4j (j I jj y^ 

yy-^> .3 ^ ^LCJJ-j 0-L&I j-0 •Ij jl -L L) ^JjLa^I-Ljj t_5o cSsj 

4j jj jl -L -L>- ^1_Ao-LaLJ1wO c5j»5* 4j L&jL j LftjL -L L&^ j-b*4_>cJo 

L> -L ySj y# J—^>cj ^ L& 0 -L& LL* L ij I 45* t -Lu I j 3 ^jJj j ^ c5L>e>a 

Ul ,-L ySi yA y jl jL-o I J ^j AiL yj yj I 4j J -\J yS yO j| ^3 y^i y jj ^jy° 

lj ^__ajl jl —X__3 (j I ^LolSsj jl O-Lol l«I—0^4j ^CJ Lo y*J yj I 

.-Lj I yA jLo-Jo 4j yxlbS j£jS A^ -Llo^jl yy~^ tjj-9j-^ 5 


^Ux>l ^150 

.^►jjI^ J-fll5^ djLo! i^l^ o-Lj^S”-\p1JLlo t_Sjl-Lo oj^ 

j ( ^ ^ \ ) L »-)y y-$ CpLo^J>- ^Lg-) L) L^jl-U ^ ^lj—o| ^jj I 

£\j> 4* ( \ W) jOW) J-Lj 

^lj 45" tC-w-ol 0-U. yvSLx^o -Llo-LIi AJLJjApL-wJl^^L?- ^1_A4_—^3 3j 

uSjl-Ls (£jj y* CjL>c_w^.^Io3/ 1 _- , l^S" ^jI c-w-^j>cj ^Ij>cj b Ujl 

y—>j IAil_J Ij j -LjLwJ& y*> j3 oj^jj^°l aS y> jS*lj jS" 

-LJ) -L&l yS>- yS>Jj Ujl {^^jljl jLj3 .J—j 0-LJ ^S "ytSLa c-Ljl— 


l_) oljJ J——J j 


JjjLLj jilts' jP jl 0-L01 


CjLuLjS" aS” 


4J-o IjS*l J . -Lu jS* yS>e-^j l^j -Lj Ij j 3 ^ 10 3 l*J I (J j3 ^Sj-A L^-& 4_>- 



n cJVi Jol£» ^5>5 aj 


t Aj I j I L& A3 L) ^jj 1^1 jj I5sj j I jyS' ^ 

.d-w>-^l^ wLL&l ^>cj ^( i \ a\A a 



j! 4$” IaC-0_9^^J-^LSvj *0^ Sij>- j! 6J )^ cJXj (La ( J^lS'L) wUj I jb '.\—Y 


jJJ^OJ 


i d\SX>j>- ( j^j Jajlj (_£4JLL>- <J5 ^S> La^L^ lSC) -UjI ji i a^ ljl 


.0^^ Ridley :^3) jljljjli^o 



Jol£j T 


J 5 Ij l_$j I wto J wLA I yjj y) y 0 JCjS ^ 13 0 JO y& jjjO (1) jj I Jj U- La 0 j I jSbwwO 

.jcjS^—a 4_o? j_p ^JosLSo -L_) Ij j^ Cj~^ jLw*o ^La40>- j La jjjLo 

^4jo>J_S'' jl * ^4 _L>-j^ j^ <iS" ^jIjjjL*- j LI-aLS* ^LLij jl ^y>-y 
y) y-^j (£ La <C>- j 2 (j Ij j ^ j I j 5 La 0 j IjSL~o ^Jbbjo 4 -L ^ 4JOo j yA 

y*Aj y yA~) J3 (^LaO^- Cj I ji y> I y^ .Jjlo.AjLo .SjJ_^*wO j j j„ /S>z-A y-Aj 

^ 1_A 4_j jo y**-> ^S «Aj 1 0 ^ / ^Jo Jlo ^ww_ 9 4_> j 0 i I 5 ^ L>- 5 y>- j ^ Ij y) I j I Ju U- 
.JUIoJLaI j^ OjI j5C_~o ^JlSoJo4_ 1 ^Jxj ^La^ j^ <S" JJJLwwwA L j _>-yA 

jj j—a\ jljlJuL^- 4_> y yZ^j lo y Ju Jl>- ^La^Lj'V j^ 5 jJ>- yA ^La©j|j5sOo 

(_£jj y°\ jljlJjL- L y >jLL ^.a L 0 L 0 I ^jlj^o y^axu j^ L cJjjb c--aLoi 

JJOlo j-L*Jo5 y< 9jj ^LaO^- 4_> 4_>- jA 0 -0> CsL ^LaojI j>Lwo .jjjljj 

jjj^al jljljjL- Ij jLlojLij Owwwwj jL«A 4 _j_JJOL) y y4U J£ 4_>c_Jo j.i j_ 

^La^ 4_) jj_L*C ^LaJw^ 3 jl jjJL>- jA jjjJjL JkSu j^L? 3 y* y* ./’o^ 0 

l_J j l^_J>■ ^ La <0_j>- j ^ c ^%-o I ^i_>- ^CJ j 4 ) y* a j ^-o^> J__3 

^ju-Lo LaojI jl t SjLj>-l ^ L.jULpI 4_j 4»S" ^_) yJ+*y* -3J^-3J 

. —L; 1 0 -O 

aS CO>b jllal)I -AjL jjjl^jLu c-OfL) Cj-j 

Cw«_4_ i jljl-\jl_J>- ^Ijcl tJl^Jol jl c^l4JC »yj cl y*xj LaojI^5\Cj 

L_> ^ -CAi I ^_3 jjO>- cSb Lo 1 . _\j j Lo y^xl^A |j y Ip j jJ 0 C^e-O (J I 

^ Aj>- Li j_A Lo jJZj _^P J ^ ^ JI Jj I y^ ^t-A j Lo Lo Jjj jj ^ ^ l_A 4J3 L 

^lojLo ^l_A4j jS* LgilJ j4_) Ulp 3 0 Jj^ COL (^3"* 

^Jw»^23jLj ^La 4J j 45"^]L>- c-Aj ySiy—A ^aLL oL_> 


( 4 ^>-L i_S o (jlj j«>L" j La US' ^aLS" y*** Aj ) Biota (^ 6 jb jl j^L^I jLj ji 6 >A^>«o jj 
4 j Ij biocenosis=Lebensgemeinschsft L 56jlj ^LJI y>-yA LI coi^ o^Ld 
^LaIC j (jljJ- , L>- jl ^pLo>-! ^jL**oj ^C^-l .d-^>»ol O^L -^y^-y ((^L**oj ^Ll^l)) 

.a_ AjIajLnj j 4jL«o^_A j^-^L 


-oLjot«Cwj j Jju jl a 5" t« 





SCXwu-CS Jftl&J ft 


.jj _ > C-oSl-J 1__) ) y-^j j> Ai (^l-A4JwJ>- 3^ l-A(jl 

tj^-L_) 4 S" CJ-A i tjl y> y, a jj La4j j) S" ^1 4_>-l Jo l_S\j djjJuA > jL -*u 

1__A oj | ^SL^wO . JJwJo L_) 0 ^ ^ J***' ’ 3 A ^ ’ 3 L_— 1 l—SLj CJ-ww-wA 

Ij ^ jj ^ >- ^Jl^L_SC lSA IjI—SCjo I ^ aja^^_£ (jLjL) ^^33a ^jLJ 4_s ^ ASA 

I j -$Co ^ 4_j S' 4 ) 4 j S" L^\j ^1 ^ < J ^ >- twL_)^ I AS"^_*« ^Jj Lq. i 4 > 


I o^ I.,* .o La 4_^9 l_j . wLLmS' 


iiJj—“- 


-J jL^>- 


l >ljjl__) lj (j 1 jll-jt '1 Jwfll—SC (_£oj_SC) <__J ^ **—S” tlj ^>sJJ-\j j^XJ 


S JSjS^O^! 

j o ^2i_. j! ij^S' aS' jjJls ^L ,jij^-t- j~“lj~“ ji 

jU^i a£ JJi ^jj I 4_) .^^Jo ^A ^Jolj LaojIj5w L-Sj ^ 15 yS' JL *ISTj 

L> A 14jj3 L> (j l^o I A 14jjwwu j 4jjJj AS" j ^ 4S" La o j 1^ j Lo j I ^yj>- lj j Lwwvu 

L)l ULp ojl^SA- wo^j ^La^ .Ajj: jg &>- ^ jjuojl^SLjwo JSAj4j 
L_$Aj^xSLj cjA y**-) Jg-wo^j la jl ^*u 4S" wLJJwwwA ^J^°3 iS 4-~-'°^ 

LaojI^SLLwo ^4_u2j .-\j$_^Li ^ lj ^3 lS^jj 

^^^S-wO ^ 0^ I w\ ^ J ^_SA CO J * -o flJ ^ «■>« ^ ^ A v 1 _\_waj 4 ; 

tL^° 3 ^ LaojI^SCwwo La^^j ^^ (j I l)L>^^~ 4S"^j U- lj tALilj 

^La4Jw^_>- (^^4_j'V ^y* (^I-Aojl^SO -^o jl ^^»^>-lj ^jjp»ej LgJu ^al 

(jL«JJj>-| LwoLol ^JJ-J AS" y^aj ^Jg_wO 4_) ^Jg^LwJoJ^wOj 

y> y3~* ) I j—>j j_Ji Jj-L > ojljSC^o 4_> o»\j^ ^^Ty* lSLj 4S" ^3 

L_j JJwwoj^_a t 3 4_> (jljl ^0 ]g,*A)L> 0 ^jLaLS" ^ jljjjU- 

wL ) OJI^Ss^ wO 4 > L ««J LgJ ) l A tj I . „\j yS>^yJj^kSL^O J JJwwO yj ^A 

^La^j_^vsS"Lj>- Lj LaiJJ*»jj^ > j-^j <-S^_js j! 4A s ^li fc A —> 4 S" -\j 3 ^^ ° 

C-osLj ^SLl_^o ^aL-Sj! j-A 4_^_A^jjllj .JJwJoL o-LJo L) 3 ^J^a La jLLAjJjI 


.-US', 


si A 


lSjJj-^ 5 ' jljlJjl-^- j , 


3 LSw 4_S". 


jl Ojl ^Ss^wwO cSLj 4_S" (o-LJo^j^g ^0 jj^_J>-_0-\j^J ) ^wSLj ^ ySj\ 

j—i 3 3 j-$ 1 4_S" 0 ^ i ( * cJ 0 ^Awo ^ T D) lSAwo I jjj 15 ^5 ^ 0 5 



fr cJVi y l5”j1ao joIjS* 


^ ^Ijb tjl~L_o 

1_> lj_bbbjj_■>■ 

JCul_a 


^L* ) ^ ^ _/ lX** ’ l *~~ 1 ■ , -~~ a J 0 ^ j—> wUi > 

lj-L o p ^jjio b^? j~,^> >- 1 wo 1 *! .d^wol <c_Jjb ^j 

^Ijb c^jb >*-* bb_* :C^I ^jj ij-j#I jl^-Uij-j 

J.i Ij ^yZ^ 45" (^lojl.^jb ( ^ylsS>Z^Jb J d—b 

4._fi—JlsS* yS> ^—a O-L-oLJ aJ,**. f ^£<\JjL->- t~US^£_a ^_) (_£-LL)0.ij 

<iS"bj—^ i J—^-slj JJ-oj_«o &y> jAj ^ A? \ (JL-o yjy^j / 

blbbj-Lb jj o-L—oj <L>c_Jo ^j_) I 4_> t,_ <l 1S y> I b^J-* b b*> tU> -LJ IS" 

c g_Ji5T Ij _ j 11 .-\JwJoL_) <d9yT _b_>- j -o blbJj^^- jl Jj 1 ) 

. ^ —Lo Ij y*-* ^ 

j j yoy> c_jo jl _> ^L_aojI jSb_~o aS y-> I iwbl—>■ ^<c5b 

Lj (I-L^—jIj_ji ) bb”jjj_j>- ojj_S" jl bb_*« c-U^_w_& J.LS' ^Lsl—Sb ^LajLj 

_j !jl_Sbjol bb->- 1 aojI jSb—o I jl ^_j>-.(^_Y ^J^jj) b|jIJjbwww_> 

d»-9^ ^«.o.«,^> oljj>tb 4_> jl y ^S" Jjl^JLS ^ jlb^AjlLwj j bb"jj^>- 

Jbbtjlo jlo L_$b t ylsy<*Jb .Jj jb* oj Js j! t_Sb pi jS" jj-^ 

Laj^ c-jLapI L&cSb^j ^jt_5"l j>- ^S" ^y*-^ bb« ^jl b^ 

ji b^-Lo~-° L&ibb^-) <S" J^S CjLol L&OjI^Sbwwo 1 .^jb 

^ y l ^y^> 4_>-bbj j^Aj ^ -\jl 4 j 3 L (_3LiLJol (bd-u2j>- b^ ^LLiiS" 

.(Y_Y ^J_Sbjo) j__)lo ^jS l-L_ j *•*’ ^ ^_ 1 y _! 

^ ub ) ^ ^ Aj ^0^ i La Jb-vO I I.A4jo ^1 0^L_^b ^b^ kwww '-’ I^y-^jl 


l ^y- > b._) 4_> Ij (_^bjbL-~jl J l_A<Uj_S*ob-’b°l_J 




jl bbil—&ojljSw-o ^^woIlo ^L&o^IjjL>- ^j - 5 j^ 

^I-Aojl jSw-o tCJ-wol Ubl C^bj^| jjI ^ lj l-Lol jLo t *^ J 

^ ■* 

( l _r^ J J - ^'0 lSjJj- ij>^—^1 j (,_^_^-*l) ol— 

-(TLY ^.^3) 


1. Equus 






objP 4_j (Eohippus) (jlwj! j! iijlwj! J^j\jS :VLY y 

(j^Slj ^ j jP 4j L> ((_5Co jj^ j 

fi_9c ^jJl£* j '. y^ a L&4j^S" (jl ^jLw^j 45* iJjil*Xo 

.0 ^ * ) jUUCr Monroe W. .j 


Ijl Cl—-^1 d«>jL--P 1_A<U y^ L_) ^Lol_S\j *ai y^JL >cj 

yA^o. _& .AjL^—« A^ y_j I 4_> jig ) .(( d^~-L^+_A )) y^- 3 L,^>>- ^ J*. 

^1 _) tJJwJol_j l_$" o 1 y ^ ^->ej O cSsj ^Uapl 

Ij LajI SjlJL* jL_j j!jj^_« jLiC^-Lu^i—a ( _ r ^Ua->- 

L) alaLw? J~a>- aS" ^~>^ ■ '■'■ a ^-ul^j ^a 4_j^SL>- Lai ^S” 

^>Loj to 


L ^ Ia o 







ta cJVa JolSo ^5>5 aj 


AJLJjI^ (_51 A«/2 A (j I ^yyA y5 ji y t flj yX> aS* JaA Ijd^*J>-Lwo^-A Ij 4 .j2■».j2>- 

jl aS" ^ cI-j^L-o^a l) j-i'l; wLl>- Ij (^r° c_5sj ! -A«JoLj 

.-LJoL) 4JL9^o A_<>wsiL>-L_$” JAAa ^C, Lo j >-1 w\JuLoA ijjoLo? 

i^^jyy^yj ja _9 c^£jLj>-1_ ALj l-/g>c_ JLo ^oj1__jj^ t_fij_ i y ' I 

J^_SAJ .-US^_o (_3J_«/3 ojlJ_)l L_SA A ) LwJoijj«*w*oj 

jlj_J Lx^l^ OjJj J ij^5 (J I L yj I a5 JJJ^^O y^XJ Ajy^sS*- 

y y) L_o ) 2y—>-y ^AL_>- jl^X_ a y L^JyA tj I ^1 yj Ajll>c_^Jo y>~ Yd—wA 

Ijl ijj-* a\ CPjL S' by)jA tj-\j A^'^ 5 ’”^- 0 Ao A_>-(j I .( \ ^ l_S”ji-jA 


La, 


1-J J^L_)jl li)Ju ^_iilx£>ej3 ^l_Ad^ 


J 1 


L_$\J jA C-w^x.9 yA( ) 


_jl lSjaaa Ij A y^>jy (_^Laa_s^ 2 _^s 2 j>- Jj j*j(Y cj^L>e^o ^La^Iju! 


J ^jALo (^La^^^^woISjI ^juolSsj yS LaC-^aLwJo(V' t^woLwO ^A^A yj 

^j>-L-o^A jLot ^1 yj l_Sjl-Lo yj y--£-> AJ^Jl .^^woLwO ^LaojI ySs^A 2y2^-y( T 
4j .i*j^wwA AJLJol AS” Lo jLjo>-l y$ ^ yS^} yA ^*i LwJo Cw^J y y^~^ ^LaJLs-o y$ Ij 

^A_^_A Lo jSLi ^Jj^LAo yS>- d->Lo! ^\y) Ij ^ydxA t_Sjl-Lo ^JCol^ yj I oSs^S" 
y^s>y<y a a_Lo2 L_9 y _o j Aoljl y-> y* ^ Ip 0 yj L^- ^ La A ^ 

LaAJLwoI y cLao y*j i^yy yj (^9-u2J>eJ yA I ^] y^L) yA LwJo j 

^l__A^jo^j Lo A_S* ^yLA j^.ww^lo ,-\jlAJLJj|^ ^JLo ^o ^Lao^j ^ 

0J^olj Lol_ 5C -LJolo o-LJj ^JJoAoljl ^Lww-Jo^jl^ ^-Coo^j 

td«wwol O-IUS'JpULLo jLwwvO LAOjI^SowwO I^SoO LovLw^wwO ^ll^J ^ ^O 

(.Syy^y-A Ajl AS^l oj ojl^SL^wo ^A Uj 

1 ^*+■> J^°Lj >o y A-^Ay ^LLo yS> ^aLL? 

<S" t ALo y^j y^^T A^ y^ C y 0^-Lwo^ * 

yjy-)^ A^ y^ 3 y* cd«wwol o2J> «. kJiS y^ ^ C-Ap 


^LaaIj^ 


\\?/\ JL.- ji c^liAj-ol jbc5A_^J c(Luis Walter Alvares) jjl^JI jjJ \y A 

y<^> y£j ^j-aiLsoI y> .Jyy>zj 2 y^ A (_^j^A5"^jj1j yt yA y tdA Jj yj y&y> L>- ytJj jj 



Jot S3 f? 


^ j-i >1 ^_£jjj—«l jljljjLd^j jl Jj L_ > _9 (Jl «*> Jj-l- /oY * * \ * * 

j I j-i I ^t>—A L_A J) I j ^ ^ & (j jbSld j d--wo I jjd_>- j* ) £_9I j j ^ c Jd> 1—) 

l_A 4_sl jj ^j j__a ,j—’ ^ {£\ ji j^-> ^ i^S ^ J-*-* -dwwj oJ-*Lo d-w^O 4 _j jljljjLda 
J jdwoY"' * Lo jjLi Ld Jr^j ^ j^*> j lj^ ^ ^ Aj do j ^ La jI ^J^o ISo ! Jdw_A 

J)Ij j ^ a_ i ^ LaA d_>- j$ (jLg_ST_» ^__S1 • ^ *' j jI —p I j -'• - 1 tjl__wo 

La^u2_j ^£4_o. A j_Jo d-^d) ^ l4_sl jj (Jd~o (j jdwO^ * ) J^wo jjJL> 

^lojljSC -*» jj-d_>- 4_S d>-~oI j > • ^ jJ j.^—o ^ A J 5 1 o d*>Lww*iL>c o j 

J A | jad_> d--wO ^ 4 > ^ A jj> ^_A J d*-wd I 0 5 J J L ) d*-~d 5 4j j jJwA j^j Ij 

•iJJ> 

jUS j ^ Ja- aj jj jSlj Lao j\j5c^j d^> jB ^jj» au.AS 

aS Jd^o ^jj I aj Jddd ©jL> I j^ aS ^ISI Lg-L> .jJ jd jd 

Jj-w«j ^La—^i 4—> C-SLdj-j ^l_A4d_J>- jl ^d-Ld j ^_jt—9 jj ^LA4d_>- 

^ddl J d-d - !jdSo d—Pwo ,1a.■> a) j_> 4_S ^ZpLwo jj j—a I 1_o| .di jj 

ojj jAj t^^2j>cd>5 ^LAAd>- d-^-b ^1 t-US^« jLS _^dS"l jj ^1 j 

4 S t^LiidjI oLj-^j ^5C)^ j ^lojl-\S ^La4j^ ^L>cjI ^jjIj ^1 

j^L_S" 4_j) jl_S4_j cd«wwo| odSI LAojIjSsdo jl LaJ| ^'Vaj'^I 

c_$\j^ jj ^AidAS" 4 j ^j_L*jl« ^LaojI jSLdo .(-bjLo*j a^j>-I ^0 

d-3^4 j Ij LaojI j5Ldo ®jjj^°l (j-’ ^ ^ ^^ ^ jr 5 

^X^Ld^wOj ^4d_>- ^ld_S jl ^_)ld_) aS dwjl (*j^ t*AdS^^O 

^0 Jj J-J ^-$sjjd-w«~_ 1 ^oJ_wo jl_pl .(^-Y ^>.J^) Jblo-bl Cd:Aj 

d-wSJ—3 _> ^5 LaojI j5sdo j LAAd>- tl-AJjjLwo ^]|jj ^jj^Ja jl \j J^isi 

TV ^Aa-ti—-a 4_i) d^->-l_ ^0 (Jjdww^s d-**lai Ij oJd 

.(JdS Ajta-I jA 


c^JCwO Jd ijjd^^D c4^*j!j jlj^i jUj J-^j Aj ^jLo-w*iI (_5d>j c5L> tdodal tjjlj3l - 
.d%»^l 6 ^j_j jlj_j^ jl OLaLS j jljjjL_>- j_5j^ j I-Ajj^djli (^t^I/AjI ^J^Ip 

i*Jjlja- ((jjlj3l iljjjj)) ^Ij^l Aj (jLjjl JjI ojj^ol 



fV 1 *$^© cJVi Jol£» ^5>5 ^ joIjS* 



jljjj j~~*^») obj- 5 ji'O : 'f-''' y.y^ 

(j V) j^lS" ijlj^i jlp I ij (TV A to ) djLw*- l»Xo jlp I j! 

^ZjIwLj (_£jl»AS”^> jt Ulp (_^La43L .2j^SjJjS \j (JL^ 

.XjLo^yJ <b J> (_^U j J^S\3 




ScXwuw£> Jol5\J TA 


cjlp 






IwLo 


cS* y^J^O Lwm^O y 

Jj 2 _>- ^y yw-o cbb^Cwj? jLoy 


^LoISsj ^L&jLo jl l^sj yA cCL-w^ta ^y>- y-^3 t-SjLo^y aS ^jj J -&) 

t-LJo^_a 4Jb2_S" t4_S" JJJ3 ^ <L^ JL>- j-* -o (jU^-l >t_^> ^yy J 4 cSsj jl 

j t[jjloJ_al Jj Jj AplwJljjJj^ laji ijyi 4 _j L ] JjIaJ^L ^LwwJfe 


^ y 6 J-^>=_ i l_$j -U 1 1 y_9 j lj-> 1j2_P I ^ t 9 jl^>- I 4JL-o yo j yl? 4_> 

j I yb«o la*S" ^yLo (_£ ^^ 4_o_A Lwo l^o I Jy y y I 2 j I y^vU . *Aj 10 -bJ^> 

<S^y. *(^J^ pU->- J-^3 4 j) £>$^^y> c5Jj^ 4 y~~« 

^ o ySj Lj Cb>3 Ij d«wwo ^ LwJo Jy I ^ ^ j-’ _9 J I ^ jy I J L) ^j*CL~*s>x-) 

.^*S aJ ya j3 ly (^UlZJjI yj jb Jlj'te 


C_^J j£j .j-^Jj^) J j-^ulj^l t^JlS*" AIjLo <A-uaJ & ilj jAollC (_^[jb f LwJj-wJ 1 ^ ^bbL-Ss-Lx) 0 jJ J A l&Li^O J' t g >- O 

<—»j**> A LftiA i 4j jl**) ^^IaLuO T/& (_gb j$a>Ij^I jl*A (_jjj t-iJ^Jj^yO ^Iaxo i_SvjJbl b y^AlS- y^l jl 

0 bbL_5\***> .AU-S^ ^O Aam>1^LO 1^ L_^IaO L-5o CIaoAS k J y^J Aj 0 J_Jj Au [^ajIj^I LaumJ ;l loL i^Jj f ^O Aj 

1 $ Ij b^jjl (3** 1 b dLajlj ji <AIawaJ ^Ijb Ij (_$l(_yj^** , _j 

(jjlif^jb 


^aaS*I y 5 1 j '<i~S' Iaaj ! \ _T j 2 IS* 


^04_j yS'L'^/lS" tjlS”o yy>- jS tjlS"-\j 'ji ^<uJlla>3 ^ OwLaLJIwo L jl 
0 wbo I jj ^y LaLjLJL) I ^l_Ao ^ (3^ LwoLwol y ly>- y_) I . Cb^lj Cbw^<^ ^ yS>- (_$LaLJoI 

L_) J—& 4_S* C_\J^y_) LwJjywO j Jj wL>- (_^La 0J^^ t ‘{^ > <■ & jl 

(^£4_^_A .Jjlo^yj <C-wOyj ^ ^SC) ^ ^0jl5 L) L) ^yyb>- y°l 

j)lS"oyy>- Jy I 4_) ^L) Jj2-woL) j Ljj^ lJ I y>jl l-Aijl ^ ijljl-^L^ 

^ISCyoI aS" -y ^JJa^o Lyj)l A_> ^y2-^° jl jy^^jl^ .-\jlo-LJo ^iCwo 

0 yy- <Lwo ^1 la I t^jl^ ^yy^ ^y ISsj ys I wbijLo ^ cSsj L^-bj ^yyby 

ty 1 -*- 3 C-\j^ Ij 0-Uy jl jl ^_flijb>c«a yS” <Lwd yS^Li'^/lS” jlS"oyy>- jl 

~bOy 1 _AAj yS* ^Sj ^ jl 4»S" 0 yy>- jl ^ojj_^ ^y l_Aoyy>- jl t_5sjyA 




cJVi aj l5”j1ao joIjS* 


4_jS* a j_S" *)LaL_S" I jl .(^-^ jtj"^ ’) 

_* L-^-jl 4 > ISo j .^o I <jlSL\j ^_j I jl ^jL»wJo <clJoA 5” jljlSj^j 


jl ^IjS” j—St> ^]g«>c-^a )g ) 'Jo L_> i^^wwaLj_a ^ jl ^ cJjlo^ ^ 

j! aj o^bl I jI jl j^_j .C-w»! ow\_^o 1 Ju -L <Lwo cL&o j y>r 

t_5sj jl ^j-^j iSZJ wUJl« jlp^S" ^4_-»_& -\j Li a 5" C-^L olj 
^3 jy jjaJ^iS' Lkjl O^y^ - c>ALJoL < 119 ^S* 4_^_L_>-^ cS” jzZa ^Lj 

^ ^ ISsj jA I wUJlo jlp jA i^jl_w^>- ^jj I L 4_>LLo jLww^j 3 y>- 

. «^J I 4*<_«^*J 13 ( ^ L l_^NJ ^) L-vO I »Aj ^ L-vO 



j ijL^o y j>- 4j ^3 l^jjJJLa (jlpcyy>-L^a ^]LoA>-I \Ci —Y jj 

,a]p^ j^~ ^''*■’ tA(jl ^L*_JLj! 


C-wwO ^ j*_SLj>e^L_> jj_jl 4j ^L>ej| J-WJ Cj V y'V-lLw^l jjjl j^J ^1? jl jjJ J J13 

CpLj>- s yL»jij>-l ^ wL^L J yuLa ^yAj {S3j jljlJuU- aS C->3L 

\ tJL-o <u jl .C--wol <zlb 4_^Jl>-^IajISL Lijw* jl ^>\>- ^0 


<jI c^-j _^Z-} Zj[*s>- 4_j jL-o jjj -\j ^S”!)) !-Lw«jL ila jL L 

4 _j ('^jasZxHa (^Lfe^ j*j L &S ci^L ^jfcl^->- 


j^jl-i ^ojL^o aS"^]1_>- j j j #j Lg_> ^4_s^4_) L ...3^J>- 

t^lo^Lwa jlpl jl 4_abl 3 y>- 4_j jljj>c^w& 4 _oL>- d-oL 




j„ol& j 


jlL>c-4wA yj j ^y^-j^u ^jXjlcXiSLjo j yloj jLqwJo^j ^Lj\^y>-yo 

j_j ^ ^_j&I y*~ (_£-X*_j (^La^jls-ej aS' aJ^S jL^wA .((w\jLwoj XaI y*- jy^lb a_> 

C1jIjlJl>cj ^cjLu Ij Ij jjJ jjta JU^I y jSLjS* ^l_A^j_Ajjj j I_A^-*j y 

ojj y\ .Xlo^ta jl y Xot ^jy* ^ I o xjSLxp UlLo ^>cj a_> c_*LLj>t_d ll LX-LS 

.XujS'^a y^~* ^y~~~* jX i^£°y^ 3 jl jlXwoXLta ^Sj^ 
aS y> I a_>^>-Ij CL-X ^^_o 01-3j-~X^3 j jL-oI lJoLXI jj c jLwdlLJoj^j y ^ 

^L i A > J AL9 j£ LLj j »/? (^liUol -XL) I ^ J aJ jSo^- jL)^>- J^ 

y) ^_L? jl AjjX*wa y_ 11 .-X_)l j JLo ^jjALLo—S" A_j cLX-*»l oX_aL>ej| l_S^LJLo 

:cJ/b ^j->- ^oL ...j 0 ^o j ^_vL>- j aJjS" <y\$y>-y* ^Xao^j 

j^ ojjj^Aj c^jljAjjS" aS' xxS clLo! xjlXIjj jI x-oXlI^ 

Aj) cxX owLwoL>cjI ^jjjl (_jIXxX a_j j 0 J-J 0 al>c—SsjI^ jL 

. ( xlS” 0 LS\j ^ ^) 

^Jjl_J J_3 ^Ls-* 4 L_SsJ (^1 ^_J ^ j_> ^>e_woL t_5*^LJLo jLo (_£Aj ^jX 

^ojlX_>l^_> _ 1 y“ _ 1 y ^~~'^LX _) A_S Xw~oj^_a jJXa_) .LX*-*-*_1? 

jl ^P*-ijLwO j.i lS*^LJLo y*x^o y-*2-> L/2 2- ^oXaLJLo j j^L5\J ^1 tjljl-Xilj>- 

tLAA^-Lj^—S 2yS>-j jJ^jS y^J ^1 lSo^ _> ^l_Ao ^j_S 

c-L_)jl^ jJa ) ^1 A_S ^^LaLL^IjZj Ij ijljIXiLwwj j tjLSX y 

A_S t-X_)IA_)l_JlwO LoL^I tjx_> tjl_4-L>-l_J^l_J>eJ A_ 1 tjljtao_ a ij^-wS'lj 

lS ^_JLo jL ) (^a_j jJa ) 1 _Ao^_JL>- jl Ij l_A(jl ^A_^-A y>\ 

dj\$y>-y-a j —SI .JSS^—a A >ljl I LL y—^~ (^oXkLJLo y> I ^1 y ^w3 y 

^l&^j-jj JJjta L> a_S (^^Lj ^l&OjlX p-pjAj 
a_^_Jl>-^- o t_S"^LJLo lSsj jl L& a~,< o*.,<?'>- (jI aS' LXwol ^y ^ a-> tXjl^ 

a y>- ^aJ jl ^IJ jl La jl aS' 0^>l ^51 jy La^XJU-a jl cJlp .XIaL3 ^S 

J-«l_5L) ^ y-^~ Jj2j>- ^lx>- jl Ij Lacl^IX ^ cXlo ^y lLjIa_> 



cJVi Jol£» 4 j lSjIja 


SCo*b*0 JjwWwO ^1^3^ ^4> 0 Ij u? y^j^O jlJ ^£d^5o 

4j|jl l5_^-*La jL ) wL j L J j b ^ )!^j!^_s ^L»_wo' 4.3j) »i. ^.Sb 

^*1 Lljo j ^ j—j ^4jb_a ^L&4jw*_>- jl <u j ^1 j ) .wLl&^^ ^ 

lj ^_j>- ^ La c_Sx_wo i_S^ljl« ^|jj>-l aS cb—wo^4_) ^jL&ojI^SC wwo 

^ 1_&L_SC-<i i_S* yL^s^a ^1 j_>-l Lj ^bk4jwj>- .wLl&^^^o ijbia 

4_S” Jn.S' d->L_ j! -L)I<lLwJ! ^jy- .^- , y^^y 0 4j>j ^0 L&<u y 

4_o_Jlj>-^ a» .-\jl<H3/ 4 _^JLj>-j-wo 4_J^I ^^j l)^*^ jl jljl ^ ^4_^_& 

^4.^ & cijlSbL ^—{£*-** ^ ^jy~*° ^yL^Ls 0 ^4_J^I ^Lj l.5\j jl ^ 13 ^ 

CtjlSbL^?*- C(jlbbL J* ^J yJ*S>e^Jt> C ij IJI .jj ILwJ ^Sbo ^ ijljl-La-wO 

(_5^Lv^ ^o j£js lb-joci-ww^_) j ^^oL<>j ^ CjI jZ^>- c(jLj^Lo 

lj ^j 2_^_3^ _’0-^j ^*_*^o jy^**° JLo y\ tjL-oI ljojL>- 

4_S" J^_~Jb ij I y^ jy~^ b^ijl Lol .-Xb y 0 ^/ p.,.*ig*) y ^>-1 

^jj I jL ^J^L^S>XJ y .C»^wdl oJlJ. ^L>cJ I L-$b> ly>- L 0 L 0 I 

i 0 1 ((cS^LJLa j Lj )) ij ^j IS L lj j) I aS 2 b j) Lio 4 S" - j 1 ^ 

^5y_J^j i^Lh j-^r ^-d c 5l&4jj_S” ^4 ^_a 0 L 0 I ^jjb .^b 

4jL-jj L 0 ^o t_Sb ^L&4 j ^ ^ L&^j_vJj>- i^4-^_& L 4 ?) 1 ^ .w\jjb 

ci^ol l 5*^i*iw« jU .jIj aJIjI Ij ^j jljlJuU- 

. wLjb ijb^jLiwo ^5b J^j L 4_^w&^jjl 4jb^ol j l5L 4_> ijlSb^ol^ ^ 

jL_^vu ^L^wol ^_ j ^14-^jLL-o ^oLlJo-\_JL_ 5" .j-X —j qLoJ^- 1 .*> 4jl .r.^ 

1 ^ 0 J-*-o ^yi>- 4_>Ijl c_5" yLSi-a jLj Jlo t jj ij ^lo-L^j^-a I 

4jbbo L aS \j d^b ^.^-^0 ^Lo yos* ij I JJw<4wJL) b ijL-« 

ij I j 2 t ^ y-~-> ^ c ij ^ y y ^ <S^S . ALo Ll> LZj y>- Ju - 

lj I jlS"4j y~jy> j y*- ^ i^wwol ^jy° lj ((^-L^Ljj y>-)) ^y I ijLaj 

((^-L^Ljj y>-)) iJi^wwwwj j)Lojk 4 _j tJjjbJob Aj Ljj L& 4 J y 4_>- y> ijbj 


1. Comte de Buff on 





JNj U jl 

i y^—° jl y. 3 I j~*° ^-LwwJ -* L&^jjuLq. & (_£4jL_j $y~^ a y ^ 

aj jS L ^y— 3 yj-^T b j b I-L l—^T" ^jj jj JJu Lqw& . 2 yS> 2 L>eJ I L_SLo 

^j^s>- ^IjAj ^ ^jUjJj o^ yS' jjj b -l^LaJk j 5 .Ajj^ \ ^a jL^Jo4_j 

L_j y>*—> ^_y-* * A > ^ o j* i lSLi b 4_>L_.jwo (^Lk^^-L_>- ^ ^1_^- 

'VL ^JCao^j y&-A cs-sJ^ 

o~~^ lSU *^b jbl~^jL>- CjL^jLLj j* ^iLwo 

iC~«I sijS' ^|Jul t,_£Ju^Li.olJ' t( ^ VV/V. W • V) ^ <cJ ji JjlS’ jL 

^jlAS^Lj)) ^ljg ') ^LjIo^ jS ^jljlS'^U ((*CL-J yJJua^j aLSjlwO)) ^Ij4_> 

jbl~LL>- .(^—T ) ci-*-wol <llJ ^LaoJjI jl L&<u ^ ^1 y ((^jIj^^ 

^ l_$sj j^-o ^2 j jl ^lS" yS^> ySLA i^wd4_) I 

,-\j^U- (jl jL& LS*^ jIjjjU- ^L>ej| aS'j^jI lj C~U y^ 

(jl^-> _4_>^_S* _ <bS' l_$L> 4 ) j-^o dj l «,^>>c_J.',..o .La.-— j^_j 

4_S" ^_j oLS'l ^ol I jljj^ j^ ^S" - La -) lj 

b ^j)l ^ c-Vjjl^ j-j ^^5 \j ^ 4_)l_Jiw0 ^I^jI ^SsjL>- ^L&4_)/ 

tl_A L (jl ^y b jl °J jjJ I jS” L&4_> ^jaa!aS>- jjj 

(jULw^Aj ^ ^o ^j 3^r t0 ^^ t-Ssj c(jLw^4j^S" (jb^l-^r L&i^ScJjj^j 

c^jI~\Jll—(jlS”-L_)j^ jS^j 5 L ol j-aJ& b (jl ^^- 0 *'-’^ (_^o^ / ^JJu4_)ljl 

j tUj_~j J j-J>- c(...ol—C(jL*_Jo c lSjS ct_5w») (jULoLiC-- JJuLa 

tjbI(^ a^I j b 

(. jL» ^ j ^ ■*-* j I j j^ b l5 j-^" 3 ^ ob'-^ 1 ^—'(^^^I , ~~~ a ^y 3 ^ y^ 

(jl y> ^A ...j (jbIc(j Lww^*-?*tj cjLiljb- cjlSsl^J C(jlS”*Aj^J>- C(jLo-wo^ j3 

lj (jljlJjbL —j I &ijl aS o £ ^AL)<C— 

Lj (jlSL\J ^_j ^1 ^_j jLx_« t jljj^L^- I—j ^1 j-j ^gjLJiwo i^»-jI^ o <lLwwJ_^ 


1. Carolus Linnaes 



&r cJVi y lSjIja joIjS* 



4jLi? Js2 ^>jj ^ I 4 JLJ 2 . (jlj^j l>- j 0 L& LS” ^ JCo o ^j ^_r* , 33 • l£ ^ b I •^— ^ j- 1 y&~ 

.dwjl ^j^J>- 6JjS”jj j 4 jjS” Jll* jj.i?4j 6«XJi J^L>c> 3 ij>- jl jj^ij 


^\j — 1 _ ,o ^j I C-wLp .^jta ^j_>-j tjljfcLo ^1 jj j cpI j^s*s>- 

ijbjo ^L>cjI I t Ojj _..j o j+j j ^y3s>- j 

J^jjjta ^w ^ 3 jj ^j-Ja .d^*-*»l ((lS*^LsIwO ^U)) ^£4s^3L> jl ^Jolj jI d-wlp ^1^ 

aS^ j—J I (^! j-i J 3 ^ i^ 3 ~~ a ^ cSsj t^jLflpI jl 3 j»wS1j 

.^jta ijpjj j~^ t -^°bo ^j_>-j 4_) jiS'U Ij 3L-> 3 La^-4 i^jIJzpI ^Jj>- 

jLo)) ^oJ jI *£ c-\jjl^ ^jI y>-^j*> jjjjjta ^4 _j^2j L jL^- Cjl-bfcLiwfl 

(Jbil L jS" jL^«j jLoj j^ \K(3\ jl t)b*P (( j+^XJ ^y jl t_5" 

4_iT t^-Uj4_) Ijl cSsj ^...Ja.*_> ^1 ^_j <lS" ^ jj j I jl A*_> .3~Jj 33^33 ^jlSCoJfe 

J jX-3La ij_>- 4 j Ij ^ j jj ^ o (j Lo IlJo o j j L-o Lj.j jj L>- <l^w& I 

_& JLo 4_> .-LJo ^jfcl^<>J p ^-oLwol j 4 jL o jj 

^4_^ i j 2 Ij I<L^j jbJ (_5*b^ 0 bwJ.C--a»cj j I^ 






4_S” o 




j jj ) j^S" bj^*-o 

J J j' LS' 0 j-dJ ^-c—ij IL# ;j^L_9 L; JJIj£j-S 


ji'j J .J^S^y 0 iJJj>eJ 0-\jj djbjJ>-J-* jLo ^JjL -9 jj**-*!J^ lL&J^LlI (^©jLj^ 

^4_)lj_« 4 > ULp Ij ^_£jL ) J^VW« L_> L& J—Sjl LwJo d—wvO j 4 JJJoJ 

wmJ J { ^ J a ) 0 ^ J ^X <0 ^»»w* 


^ 4j Ll>j 4_ i _ yi>- 


. Y 


C 1 <>J I ^j-O LwJoj JJ l_>- ^J_SLft d-w>_vJJ | . wLL& ^ Lo ) d-wJj ISsJ 4j>“ 1 Jo 

L_) j L-o Ljjo o L-S* j j L-o LlJo j y Lj>■ L -LJo j I j_jl« yo c j j I ^ ^o j j ^ 

^ilj J_^4_; Ij j I j I -\j l_>- L »^jo L_) j I ^y j ^ ^ L««j y-^-^ jfi 

.( J-J^ 4_*J>j ^o y«o ^ 4_) ) wLLA^ ^wvi? JJ 

jl ^^_$Lo ^ 4j_Jjj L& 4^»-l__Jo yL>- LtoJo JJ«^*r ^ J (^2*^ J—^ 

j- 5 b JjJ>- (J'VALwoI J 4_J>-J-> j*J ^W*l LwJo iJJwwvJ j 4_) 4JJ^V_) IJ j^C, 1_A 4JJJoJ 

jl*_sIwL-a jl 5b 4 5 l ^I4_^jLLj3 l ^Lj:jJLS' .jjwo^_« 

jL^-jo j^ Ij o»\jj ijijbjj>- y* 4 S" Aoy ^y ^jj 4_j^ jS' jjj y*-> ^jA-oIajo^ 

c^U^I) <uLL. Jj (jL>JJ>-LwO ^_^ ::? ^ ^ ^ U^Li ^1 jJor^a 

X 1 

t4j>-LJj jLg_>- ^ A \ Y JLo 4 _)^£ .2^ AjLSp tjl yi ( J^\ 

^j-\j 4_>-LJj jL^j>- ijI jl ^1-iS" jA 4_> ^S-3 iJJ-^Ijj^ 

j\j£L~a ^1_A4J y. S" 4 S y<& ^>c-JL) I L) .-LJo ^-w<»«J tAjl4jjJj|^ ^g_)LjlwO 

Jj ^^ & 4 > j —« Lj ^^woL« i ^1^_jI Ja.«j^_) 4^" 5yZ>-J 

^ yS .J_wwoj CJjLoI 4j cJJjcw j? j)Lj^Jwoj^L ^L>cjI ^>-o cJjuL^^j 
ijLpL*-jo ^ ijLLjJu c ijLu^jj cjljbo j^a c^*L jl^_>- C-^>cj Ij Lft>4jsJLJo ^jjl 
4 j y j) L$w& Lo I c ^ 0 -LJo 4jjJj I ^ \S y*Z*~S>r-> OJ yi I 4_) . ^ <> I -AS"^ L 

Jw«Lji Ij oJ^S* -U>- ^1-lS" j-k jl ^La4js-Lj jl Ij 4_~o ^LJo ^J-L*-» ^ 

.Jj^b fj[^- jljljjbi? OJ yj j^ ^L>cjIj-j Ij jljboj-§-° ^ < Jj-Lj^ya 

t_JLt- Ji J jV* jl b lSJ^^ ^ jl l _^ jjyl 


1. Bowler 2. Kladogramm=cladograni 3. Archetype=archetype 
4. Mollusk 5. Arthropoda 



cJVi Jol£» 4 j lSjIja 


C(j!jLd J ^ a ^jj j3 *}LLi jj J^> jlly ^3wl*JLo ^La4_Pj^J>cJ 3 ^>j L^ijl 

.wLjjL ^L>- (jljl-\jlLwj j (jlSLjjj c(jlSLAjj^>- ttjLdvj jj3 cLLaL 
jl aIJS" ^_A a 5" .Xd ^jj2_>e_dw0 aS^I jl t IXj (JX^>eJJ ^l»A4j>-Ljj jjJ I 

t J—jI^isI_j (_3 1_a^_JoI ajLL* ^jJj c^L^L^i^-l Ij i_S^ul* ^Lj l_SL jl LaLI 

.-\j-Lwwoj jia^ <u ^jilaJwo 

c 0 L*> Lx c^>ej j t^J^LSC (^o^5L (j^l-Ao j j^jjX jl ^jXo l)Ij_ 9^ 
XJddL^a (jjL*)H (jlj j*j jj^-lj 3^^LdC^>eJ j j&j jl t4j jjS" 4_L^-jl 
3j^-j4j (jl j£jS jl *)LlS" 14JLwo 1 j L> o3j i4j>-l_Jj ^_A XOjj j 

< <2j jx j (jLid-wjkL jj lj LaaJ j£” j J-dL j^xj JjIS jS' j b w\_o I 

4jLj IIXj c_^° Ld lfc —^ ? * cj J I Aj ^jj I ^jLL-9 ^ o 3 jJL i 4 j>-. Jj3jS" 

^j3X*xo _ <liS aj ^^Ldd-*^»cjj djljLJL>cj jj (jl xi'L LI <.3 jj LLp- 

d-*^“ Ld ^ I jj y ^ y^~* 4j j Ia aj j£” ^iJ Ij ^jj j Loj L ^ I aS” x_« Ltj I 

• 3 ji cyjj\ jl j 1 ^ 

Laj L_j ^ I <l«j liLo Ld d^>c_) j i»5s^_S" 4 i (j I Ad> Jl> I 3 . L*» a. & 

. xx_S" ^ j L*>j L lj ^L ISsj ^ La jju I Lo J^ 5 * - 1 j* -L -Ld ^j3 y& ^ a_> 

^jLojL t~U3jl_^^ Aj j^IS aS Ij ^Lo ^L«S"La AS"^jLj tAL 

^lo-\jjj>- JJjLoJfc djlj^« (jldI ^ d-3lj d-wO ^jSA s>i*Zj je 1 ^ 

\ A 9" ^ JLo j3 aS" d-wJodSL ^IL-O w\Jj>- . -A«dlj <lJjI (^LAjj^jLjL <L^d 

t G—JlS 4 Jjl (jl^Jbj^ j (jlS'ju^ (jr° -^ 2j ^ (^4 j2L>- (_5sj l ^ 5Cj^5j / 

t -l_> 1 0 3 Jj 3 LSL 3 J J—° J ^ 4_JS" LwO Ldl 0 ^_Jd>- jig ! J)* lg . J_Jo 

iJJwdL) 4d$lj (^LLdil jJ^jj 4 jLLo ^lo jZ*S>- jl (jl^^-jj^a (Jd-wjL^^o 

lj (jl_^>-j C_J ^]LdlJ>“l djL _ ^i?Ljdww<il ^j-d_>- 4_>c_Jo j3 J 

L^^S' (jjj3 j3 (^lo-Ld ^4_>-jj^o ^^Lj ld*j ^IdJdjI 

jjj^4_j lj ((^£^Igi ^la j)) ^jLujl (j- 5 1 t-Ld < LLS" ajLo (^4^-oIj £ L)lj_^^ jl 


1. T. H. Huxley 



Jol5o &P 


y L j —>& ! -Li 5 y ) LjJ^_-*> I 5y I yo L^Jj l_A ^jj I y . 5 I ^ j I -Lo Ij 5y ya ^xlzS 

yJiSLsi lj-j L^_j L (.j^Sj^ yi ^jLojl ajj>- L-joLi l-S^jjl* ^Lj l_$Cj aS"^«1$Lla 

^ Lj L ^l*j ^ -LJo t a_jjS" I -L*j aS" ^ 1 0 j I ^5 Ll-o L 0 -LJo j L-j j L ^^1? I 

• ~Lo y> y\J °^j-i y^ a <*-& L ^^xilj 
^ y^Ty—* ( —^-> ^La<L v^_-s^2_pJ jl ^l-\S"^A CL—j j^Sl<»-o ^j-«l5sj jL^>- 

^Ia—*j LLjs ^l^-JUT jl j>-^__j I ^^_j>-^ L> .-U5" y-^xj 

-Li ^ o -L —-jj A_>e-Jo yj I Aj ^J-4 ISo o ^jjJ ^ -Li j I 0 yy $ y 5 

^jji_>- ^La^I-uI y d)LS"-A_S ^_j ^LaJLj jLLjs t<C3lj y^x—i ^La^IjljI a_S" 

t jjJ i ^yis>e—iy .-L_)jl^ C-oljLLa _a ^ ^_>1 y^~^ _A ^_A 1_ i c jljl_Lilj _-w-) 

dx*- _A jj y 1__A ^ | J_j | j^Lj>- t L—A» Aj j ^ y ,t2 ■ >cJJa L-Jo cJJj>eJ j 

jlj _^L>- ^ jj ^JL^-IJ ^l-Lil)) '.5y> < <L> jX-) Cbyy-P y-> I Aj Ij La d) 1 y -L-aLi 

^j£f « <t .>j ^1 ^_j . (( j Laj_j3 ^Iao^Sj L_S" j cJLSCj^I ^oL»-) Ij 1)jSLijS" 
td—^1 ((^-b^lj ^l-Lib) ^y~Ty-° y^ jLj>-L-o y$ ^Syj\ ^®jLjj^ 

y w —L—o —La l^^>” o ^)l—L-o ^ j ^j— ^ ^ J' ^I L—*.— 

j' ^j- 5 ’ iiy.jj'' 5 b J^-' 1 ad' j jy. c5jyr 

t_^J _jl ^J-«L_SC) -U )l J-B !h.,« A)^_j A Sy> J y clj _ ^T y^ d- 1 \~/2>z JlwO 

AJJ31 ) (_3 LlJ_«Jj| <SJL- Jb-o ^(aJ y> yZ^ >) L ) J^j j-L >■ I j! t^^—oLjwa ^ 4 «,/2 «.,&>- 

O-Lij^ jl-LiLj—J cSsj ^La^IJjI cJLjo yy&A^ .^L-oli cJ-<->-L-ot-L-Jolj 

!C—*jI AJJsL y^xj CjjLaJjs lA^lS" ^La^IjL) ^1 ^JyslSsj yS ct_5w) -LjLj 


tC*->-jl ^^3j ^1 y La jy*-y 5y> ‘yyy j-L^ yyfi y*y* y* 

Aj ) cJ—^ I 0 -LJ> ^jj -Lo y y, L)LJj 1 j2j>- 2y> y 1)^^S"L-Jo ^ I jj 1 )ISLl^j sy 
^LaaJL) L) jljl-Lill—J ^y} yls>- ^ l-Li I y^ 4-A O^jL^-Aj .(-LsjS" oisl) V_Y y y^j 

.JZS^yA ) j^J OLaLj jl ^y^XJ ^IaJw— o 

^-Li^Ljj ^- :> " aS" Aj ^jj y2 A»■>. >- aS" olS'-L^ j^j I 


1. Richard Owen 



&v cJVi Jol£» aj lSjIj* 


_j tJLojij>-l c_5sj Lgju IjcuI tJjwJoL i >i ^ ww ol tAUoL jy^ jL-w^u 

tCwi! oUol ^jj I aS^ jj I tjLJia ^1 jj J^LjjLwoI 

&\j-> <0W JT^I J jj La ) 5 ^Si o i j I L& cSs^S" 4_> Ij ^ 

c^^j^L>c^o ^U^IJul Ij 4Jaj|j Ij (^IJbl L) jll>-L-o l5sj C-w^*3 j^o( ^ I(JIl« 
^L&lj.■s.wSl—j tjLwO ^LoLwO ^L&aJ ^ 4_)LsiwO ^l_Ajll^-Lwo 

^^_j>-^(Y c^j-J>—>- -LJoj jju I ^3 ^ y^~y* l(r tJj^LJL) 

jl L JlIS L ^ScufeL^jfe((^ ^ o-LJo^LftAj^L oLwO Jj>-I 

Cj L —> I tl) l^j b ^X^-LwOpwA . JjlowLo I d-w^O A_> ^5\-0 

. Jj Lo w\_& I ^ 2 *- ^3 L LjjLwo I ^ <J Ld>-1 cSCj ^ <\_) 4_j o j I aSI i ^ ^5" 



Jaj l^Jo L> ^ojd jjl j3 AI3^S" >J1jI j^xj (£4s>z^L> ^ *V_Y j-j 

(^U j!(jLwj ^j>-4j ji b (jljljjliwj (^La^IjjI (_^jj 

Ja^4_S” -Uo^-* ijLio ^oljL>- ^ uSo^j cAjjS” (ijLwjl Jj Ij 

.Jb_A3 ^l>e_)l Ij £\J~ 1 ^ (_^4jj^_ls>_j i_U_)l aS” (JjUwLJo (j^5”^5*3 (_£^>oAj a 

•OVto cjUliC- ^d^Jbl) 





LJL>ej j^J 5 y yA ^ Life 0 y 1^ j LwO a£ Jlo I 2 yA jy I j I yA lj jj La <1^S>- LwO ^»_A 

^j. * 1 — * X>» A 4 __) . _\_' I 0 ^y-i L I 4 _) ^) ^ LaJ j' b v^J 

l^A^ _& y$ yJsy^Jb 4^Jj tijjj tjLovX^-L-o QjLj?Li^~ 2 »"-' Lg-L) 4_i 

^*•<2 > \*/9>- y->~ .5yS>yA jJb li? ^ jllSj y2 <lL^->-^I (,yiy\ 

3 * > t-L_)lowL«ol _> (_^jl * J^°L_$C> (_^ J~ ^ 3 ^ 4 ^Ssj ^1 ^JjILww.^ <S" 

jZ—*z~a ^U t_5\j i^o4_> ^_a La 31 t-^wJjL C2>_>-L-d ^_a JJj I y° 

a > 3L^ L_S" d^>" L-o ^^ La j L^- Lwo 4_S" ^ o Jj ^ LJ Lp . JjjiwwwA 




LT 


4_>^>-lj ^lo ^^yjj .-\jl<nsL) ^Jw«l$C> d- 5 ^ \j&a ^LaJ.S^Jo 

T ^ 

.-\j s 3^ y-> y° (T * * * ) tJ-Lwwo y Jo L t_5*^bJbwo ./' b ,( C^>-Lo^»_a)) 

i33L_>- ^_a wL>c_. a ^o J_wo jyjj* 5 L)L^*»lb-jo^ lJ l_S" 

^ a -U^LJbj y^~ ^La^j^l_>- 4_S" Jo$ yo ^IwLaLJ iwo 

jy I (.jcS^a j^jjj L)b_ 9 j a£ jjj^aa j Ajjta ^t_A aj jLww^j ^L^OwaL^Jo 

Jj>-I jA ji ijLwjl l5sj jy-'-^T 3Li« .~\J yS>yA y y y LaiJI^aLwJo 

Cl-wA LwJb J L^wwJ ^y) yA lj ^ IS* c L^~A ^ I -Aj ILw«J ysi J>“ L) Lgbu ^ ^ -^AJ 

yj L)L^aLo ^ (,^\SJo (^LAljlj^J L) ^y>- j Ip I 4^J_) 

.(wLJs. S' olSo A_Y y-2- Ao ) wLA^^^o tjLJbj ^3^ ci-^^3 t «—^^LwJo 

c 1__) 3 J-^b olj \jL*0 JJ^*~o 3 Lo*-A Aj t ^ lSjjJ 4_>- 

Lj 3 Lj L> c_S^ ^ (3Lb« j^l £?4_> .wLa^^o y yj L^Jbl lj ^ y>- Ao Jj?^a (c yo 

jl 3 L/flL_S" -\j yA ^—a aS^ y\Aj c 3 Llwo yJL*S>isA 3 ^ 4 3L) L)t_5L>c-o 

Lj 3L3l__A^j s y aS^ L_>- jljjVso LacSc^- y~ y Lj L ^JlSCjj 

,(JJ $ ol_SL) ^_T yyO-o A _)) JbJ_w_A Aj l_3_a LAcSLb^ y*- ^S\J ^ 

^»_A oL^-> 1— 3w0 ^ ^-UjL<> _A y_: | y ^^Ja yj 3j_j2JL>c^o 3^ yl 

A _ i o^Lwo tjL_^Jbl 3 I IjLj>-I ^LoISsj Aj yS "^_A I yj .J^Syoo d->Lol lj ^£j*J>- 

^Jj>-1 yA aS 2 y Jj La 3 1 j^o Aj c ^JwJ ^ jy I Aj y t $ y y yA y~*-> y> 0 J^>e~o 


1. Butler 


2. Saidel 


3. Rankenfiiper 



j5vj ^ j ^ ( «^-~ & t^jo ^ AV * (JLw« 4 j ^/L ^|5va iA_Y j^sj 

j.5 ^J_SCa 4I_J! ,t*l^*j| dili j\j-2 A^j UL* ij yA ^Jw>- wLJoj ^4 Jj>-^> 3 4_**J ji lj (jljl^Oj-^ 5 jl 

O^-^r) 6JjLio jLJ {j-^r iS^r 4j b -3 6 ~^*’ lSL>j^j aj L>-^jI 

(^Ij_i L_&ijl J& 45* ~L^_>Lj~4 j«Ai<jl <jl c(<uilw\j jLwl?*-I !j (jL-«jl 

A * t, i J*oL£s i jS" jjl^j’•^^ a .Jjjli ^>L-«5 Cj ^/jl5Ti^-•/2 jL4 


J" 


aS*^ 11 j>- jjwJoL 






Lo 


0-Lw>c-O ^Jj>“l J* 

LJ <u_JI -2jj^-° j' jcr^. J _/t_r~H JJy“^. L*c~al~i jjI jljj 

L. 2— Ojl ^ lol ^jS>z^J ^jj\ ^lojljjl 

d-w^-wvu 1 & (j I L_; 4 S" c 1^) 0 LJj ^ ^ >~ 1_^>- ^Lo ^ ^-> {£ < ^- > ~ ^ *** 0 Jj > 

ajf'^kS'Aj ..Ajjta ^^ td«wwol jZ>- 


J' JJy 54 


L S yL^La C-Jl>- 5^ ji-*-« LJlp ^Uj>- j* 


p jjj»4_; ^LjLSC ^<C-wol j J O^j (_£ojjJ J ^jj 




- yA aS -U I j£ ^-Jo ^a jI.Aj.Aj A^b 

.^jS L_Sj^ Ij ^-b°l^J (_£^ j-^~° La !-> 





U (Rankenfupkrebse) Cirripedia LlSC^j U LcSj-o y> i^GY 

4_j l_A jl ^L_s J—*1 I—■«! (.Ajjli jLj LJ&LLo l-Ai_5j>- j>- (_^La<UjS' (_^_JJ^ (JlSwiI 

o-jS" Jj^~ b jl jL^b_jjjjjL>- ^^■■*^* ej (J^^ 1 (_£ 16 j I w\j I 

McGrath, John jU- olcSj j Kelly, Mahlon G. .y>- jjJU <.^£ \^a .X>zy 
.Jx^ca b ^jlSjL+i j jU LSJ LiJjj jl 43jj C. 


j ^jl_L J_j ^j_Sl j_3 .^.il-L^-l oL*£> yb^> ^I J-ujL L> ^JjjISsj jl 

I aS ^ j y «/? cjl —jjj jjj jSCj j' ww ° jj IajLj^-L-o jl ^./gu 

jl ^^o)) (.JoySi 1gi?> .AjjLjjjJ>- (^l-& j j^**S1j ^JL Jl£j>l ^jj L&jLl>-Lwo 

4j lg,«/g| jjj I .-Ualj^^ 0 ((^^ljj>-l Jj Lw? yo2S>- ^jl-Lojb L 

OjLJjI ^LolSsJ jLo c5sj J*AJ ^JlXO ( _j L:> "l J* 4jjl L/g :>• ^L>C^o| 

J I c L_S" y^+A [ ^ lo j I ^y^^^A ^ ^ La J bo ^ ^ 0 «Aj j 1 j j I ^ y j ^ A^ t _bw ”^ 

jl jJ jl.Aj.}^J (Jlj ^bftjyJj^- (JIl« ^1 jJ .^jl^ j yjb A«/2*«/2>- 

^y> _) jl J oJ_Jo I Jl*_ i I_& jl 4jjJl C~\Jjl^ jl-\j^ j y-& J^Sij -j* 

- 1 -^’J y (J-Uj (jl^l (_rT-“ j jjJ od' 

^olj^ojLo i^Aj Jb ) 4_S" J^wwol ^Jl_j>- ^oJ_)J__> jJ_ : ^“ 

^1 J_) ^-woILJ jl—^ JJ .CJ-wol 0^^ 4 )|j| Ij ^llj-J>-\ cjlw^ j^2J>- 

.^jl^ ^jj>-j Ojlijo jLolS" ^Ijl&LLo 




9 \ cJVi 


j 2 j jSL jS* o I j jj L>- ^ La Jj*a>- jj L aa-w^j j | Jj IS” ^ <b ^Jaj j^J? (^ 
jl jlj-> >J ^ jl 4^ -Ul<Lw^Jo ^wA 4_j ^lojlAJl 4_j jLA>A»Aj ^4Jjl ^Jj>-I 
jj1?4j a»Aj a^ La jl .p-wwoljwJL) Ij LAjl LJaao <S" I jSJa ^t-A 

^LalSo j^wv^a jl iw^JjJ ^jjl 4 j j cAj j«A^a j->b5Lojj jU*-*Jlj ^|5 w>4j ^jl .2 
(_£ 4_U^>- jjj I j ^ I j ^jA jijj jj L Jj 3 . Aj ^a <lLvJ? li jj ^jAo jSJ 5 ^ La 4j jS 
^) jS*4j jS* d-wo-wo 4 j ^j1SLa^_A jl ^>cjjAj j\j£ )) jS* 4_w£ ? jL^- j j_^AAa 

l_£o! ^jjI Lol .a*a c 9jj*_a aU-*j ^jjI .((^jta jbj^- ^j^\s>- 4_j ^Ip jl j 

j jl? 4 _j . ^ Ias I Ls <l> ^j^s>- a^a j j $ ^s^>c_A_a ^ La o Aj Aj L IIj l^A I 

^JjL-a d-wwoj^ jljlAjlA_~o j jlSJb j_j j^A_>- A_Aj jLj_^- j^ Ij _>- J j_a 

4S'^)U- j^ jAo^a ■^^T ej ^ ^j-AjI jj (^Lac_sISLa L)L^aLo ^La^jAj>- 

l_$J ^jj ^t^A cSj t -^'l“ ? “’ jjj!^ 6 j^° j^ jL) jj jj ^Lai, _sISJa jl J^- 

.( A A S' oL$J A_Y jj j „ ,<g j 4_> ) CA-^w._> j^ / ^£4^1 ^a j^*p ^A«/2 >c-AwQ 

c(W^* ) p-AA^_A ^oA-wO J_^-I ^ 54 ^^ Ij l ^AoIjJ ^LacAISCa 

L)l j^ .Jb ^jj 0 ^/ 1 _(Las' t^/jj/ Laaj 1 _jLS' jLaajI jl ^jA-o (JLs^ ^LuLa 

lSjj-j (_£o j ; ^>c_)j :c-Ab ^j_^-j ^wi?jj cSsj L^Aj jjjl ^Ijj jL*j 

((JUS')) ^ ^ t —j-> ‘b JIjIAjU- jl j^ aS' c tA-JtU^ jLjjj 

wL*_> j A-A^j» ^jjAo AA-w«j ^La^woISJ I j! < AUjj 0 AA 0 ^JaA) ^jj^ILp 

4j ^j^S"L>- jU jj_A_>- . jUol 4 j A-s-o jj Ij jj ...J jLS'Ajj^*- J La^aLo AAjjj 

JjwLj>-)) j^ 4_S" Ij ^j_j bjJ>- J_JJ jSo AAj Ij3 4.S" A^oUcjI^js U-Jjjl 

j jj L_>- j I ^AA>- ^ 4_L>- j^a j ^ c Aj 14A3 jS' j I ji j jj U- UJ j I ^jA-o ((AA^-U? 

j^ tAAs^L) ^jjlSJaJfc cJ j -^ 5 lS oJu ' L.I(T 

v . 

( jAJlj^ j- 5)) J-S" 4_j I j I AAj j—sJ? ( j—> I 4_J Ij ^ J-^ ^ ^^ J^—’ ^ JU 

0 ^ / ^jjo^L) j IjISLaI j^J J jl ^ j'A^ b A^b^A 

AA)I_ a ^ y—^~ ^J-°l— J^° jl ‘—SJ jljlJbUwj 4S"jj^>- jj 


1. Karl Ernstvon Bauer 


2. ontogeny 





^ 1_A (._9 ISwi jLa L^^JLa 4-> ^ 01 L*l. -L-oj j^-) ^ ^ L> L5^ ^ 

^ y J^ (_5 < ^- :> " y° L\j 1x3I j j Ij I Jj iLwJ j-Jj>- c 3 j^Jo ^y b jj ja ^-JuI jJ 
jLL>i_$j^ (^Lajj^ .jjjl^wJ LilL ^£jl j^j ^j!j-* j .J*S"^a jl j^j b 

jLL 3 j_>- jl ^^Lj ^ La LLo Lac^^s-- y>- y Lo (^Lajj^ L JJJ»Jo4_> 

^LajL>-Lwo 3 j j—a jljb^ j3 j .(j^S^ 4_L2_>-jja Ij j.,^» )) 

^x)L dJL>- j3 4^" JJJk3^a jLL Ij 3 j->- ^l_A4j jS"^ jbLo J 1 

. Jjjl Jj j j-,,- 22 - jl y^~ 

j 3 yy*s>- lj>- aS ^ j*Jo ^y ^jLa (JI j*wo y> I y jSl_> ^ ^ ^ J J J ^ 

^l>-' cjy ^ tj y L- j I L) 4_L>- jjs 4 j j J-w^oj Ij 3 y>- jj j^j j Lj y>- 

^ a ) I wi_SL> j jJ y~> j l Zs >-Lwo 3 L>e_) I ^Jja i l£ j j {£ ^ j L>- Lo 

L £4_Jtac$C ij aS (jj^_LL L>) { j%£-j\ y* jl jy^r ^|j->l j-s j 

b lSjL^ J jj- 5 j^ Jr^ l_S\j LJlp c Jjj-J < _9Jj>- cJbjIJL j ^L~o y* 

jji? jjl !-LJo i. _LLS" ^^woLj-jlj Jj JjLLLajl jjjl j I .-US 

L_) jLwO^I w\__j 1)) jLS'jl L5\J -\JuL^ A 4 Jjl ^LajL^L~o J__Jj ^jix a 4 S* 

.-\j j^S*^_a jl J_9 O^Ll^—wol 3j j a ^JwaL_5Lj ^ Jxj ( J J> “! j^ 5 (_^l j^ ((jLwoO jl jjLo 

^4-wlS" L) 4-wl5"jj-wJLo)) i^a} jJ d^wwwojj3 jjjL>- t_5sj jl ^fl JlLa jjl?4_) 

^jLwO jl jj ^S"| j .JSS^y^j l-lo ^y j^-> ((4-wlS" jL^a)) I Jxj t3 j-^> <■_ 

^JwaLSo ^w2-f- w- J I_ ;Ll_L? I wl*_) sA^- Ij o^JjJj^JLo 

jl J_5sj ((0 -\j 19 ^_j )) 14_> ^jLw« jl jj j 4»wlS"j^wJLo jjj I .ALjIj^^j 

I_A jl lALA^^a ^»L>ejl Ij ^3 1 js^jI J^l^ y& i^AJL^ y La jl j J- 3 ^ c~\J j«Jo ^^0 

4_> .J^S^y> L^j J J < ' J b ji b 3j^- j-a ^LAjll^-Lwo ^Jxj ^J^alSLj 

*jbjj j' j* J- 5 ob^°ti 4 -^ 

/ > r _& ^ j^ ^ ^ ^ < ^j>- Lo La y**> I y ^1 t)L& J5L: 

3 y—^~ _ 1 ^La^J^LSLj I_Ajl 1_a| c-UjI^<> _) jlS"4j j_v_AL> ^1 jj 

LajL>-Lo jl ^jjLj ^J j-Jo ^4 Igtf) jl yS* <b J Jj y* j J^"^ JJJ-J>4_) 

jl j_9 o^Ll-wol 3 j J— a jljljjLwwwj j jlSJu j_j cjlSjL^ j3 ^S* ^<Lj>-lj j3 



cJVi Jol£» ^5>5 ^ joIjS* 


O-Li yz*-> J ^^1? iC-wl jA I I ^yPyi .XijSyO 

jS y id»-w*w< ) C si j*/2 ) 1 ^Jjl_3 y yc±j wL_S ^LoISsj ^Jj>-I^ l-A jj 

^Sjjj y-^yy b iw«wwoLwo 45" AXS" IJlo y^ {£y^-i 4_j djL ^-L*_> Jj>-I 

^1 jLo^ljul ^4_alj y ^£4_)lia 4_> ^ <tJjl ^l»\jl ^4jllaj .JdiL p-*^wol5j! 

l_a 4 > JJLj ) ^ j£ jl ^3 o^lidwj ^yy ^IJbl ^J^-> ^ 

jl - * -a ^LAjl^’j _wO _ & jl__)^j jjJ y—£j jl_)j _5^" 

jL-^dl yS 4_> Lol c-\j y~^ y° jld->J 4_j ^13 (^l_A j 

.5y >-^o jl ^I_A4 j^5"^3u ^JL) (3^°^ 
jl jjL«j .oJJLjjI—j JwoL^sj jl ^La^IjlJI L_j <uijJ-J l^cj ^LajL^-L** 

CL«ww«L<>*j L -\jjl-\j ^ ^5^15" Ls^Lwol L> a5" y La ^ I ~\j I (_^ I j I ^ j b y> L>- 

yy^>- jl J_o tL&jL-^jl yy^ ^S^^yy jLL« .JcySyu ^15" $y- 

y~7 • W jr^bj-^ ^bj-’^T' j' ^»—J j^^ 

^j—) 4_S" JJJdwvwA ^jl__A^lj_)l ^LUL coJjLajl —i ^jwol_^J jl ^LajLw>-Lwo 

)g^>c>a j^xj L> j^^«1 LI i.-\jlo^l^^» ^L>cjI b ^£\aJl}& j j y^ La4j y^'y^i 

y^X-i ji?lj>- 4_> l_Aj 13- Lwo ^>- ^Sl . _\j 143j ^Jjj>cJ dj -Ado 4_> ^Sj J ^1 
.la.* a)^_) j-£j s tdL&wL_) i*dwwO jl Ij ^ y-^~ ^ 

.-\j yj ^wl>eJ jy y 4_J 45" (^l4J y^ 4_) cdj yS> C3 L<»_>- iwjL>djl 

^4_J^I ^LolSj -LdlL& jl i^yy jl j yr t-\jlo-\jj^«l LajLw>-Lwo j^l 

. ^ / 4^J [Iza y o dA LdwO j I y ^y |j y y^j* J y* 

y ^Jw*L_$sj jl t La _;>- _& ^1*_>_ L&o-b J—j I ^ 4^-o y 

4 )Ij^L)^3jj sl J * ' OwGLajl i jl (^£I_A^»lwl_;l 

4_S" ^LSj 3~~* ^t-dd5"^_« ^3_) Ij ^i_>- djjV^-Jdo 

^SdjkL^_A td-*-wo| jl^dwol i^jL>djl y ^y ^S5a_S" yS^Q jLj ^LwwO jj 

.Juy\$ 

^ jSo ^ lSjJj ^Cj J ^ jj_3>e^wA ISj ^ 4j d-w-*»J j 

y jULS (^jJdS'ljj) ^Lil ys^ yiy+£ ty^ c^^ldJoC-*-w«jj 



Pf 


y Li I < 9 j lj y U- ^y7 . LL—o I ALJo I 2 y I j^o Aj o j*J j lj y U- 

c-L1<l— jo ^_a 4_j jSh y jI t^)U-Jo <j;lSj^o I ^ L>^jl ^l*j t^)U-Jo ^-ALl 

Lflj j_J3 I (. y y—^- or l_Ll jjL_sI ^-o C->Ljlj—_>- aS"^1_>- 

Aj LL——J Uljlj^jb- l^>- ^-LvL—_A Llj^ lA^o j-ii I (. y yS>- ^ISsj ^o I 

La^-o jjli! \y>- S -\JI Lalo ^JSUj jl As>- y> I lj LaojIB jjLo 

^JASl jj pJA-« lj ^JSUj y> 1 L>1 S -\J yS> LL3 L j 1 -L Ilwj j Ij y U- ^ y^^-a 

^Aj^ la i 4_S” ((yJL^>e—) ^Laaj^o, _j ^-U-_p ^jy->)) L jl lj jljl-LU- 

^Aj^] g ) L)L*_91 w\_^ ) jl y* y^ '•LL—j jl ^—SlwL^s <LpLwjl^_L>- 

.-U> -L-aI y>- yj^jj ^-L>- Lp jLSjj-a L> aLl-*-o 1 ^wv £?y <LpLjl^_L>- 

j! ^Jol_J j La US' ^ jlj^jl_j>- yy S' ^/jcjTI ^_j aS” ^£ CpLoI Ul 

(»-* jl UojlS ^jI ^rjA j iC~- 4 J^> jl aJjI y,xS\ j_ 

j LA La <^y U_> ^ a 4_> La j 1 j lj 1 -\j U- o j 1 -\j 1 j U-a 4j c -L1 o ^y 1 -L>- 


. —L) 10 —L—«J 




y^ _ > ] al—_—A ^JASl jj ^p jljl-LU- jl jUijol <j;o^>c-> 

jLU <5" L y*- a ^1 ^ ^ [jljl-LL>- jl jl l^ 5 ^ 5 

!JJJLw«_a CjjLjjs jUlS" JiUi 4_> ojli La jl jl Ju jLUj jj>- j La jls.i 

J cJuoLS' J J^x—a (^La jTSj Ojj_s^3 4j Uj^i 1 j L^.1 

<CLwo^ j J jol^_3 lj ^JwaL^j jZ\ .Jj0-^-0 LaU^/ ^|SUo4_) i£y^r 

Aj i-LJoj jl Jbjj yj jyja\ ^_a jl ljj>- ^aIsjZj jr° t ^—t^t-'- , !*A J 

Ul t-LJ oLj aiUU yLJj U-Jj ^> 3 1 -\jL tj^>e_wo 


lHJ 


L. 


jH 


j 1 ^o~La! _LwO ,^jlj_) yiJj U-jl 


Lj t J_) 1 AL^j j 1_A yLJj ISL ^o 1 j U_Jj j ^ jy 5 ^ ALJj AS” j $ aS” -\j U *)j 

^La jZSi ^yj ^jUil^*j>- ^j)jL-l^lj cSaAU- jl^jp aj aS”j^j 1 

Iwl^_ i 1_A jl LgJCwO t.JJa LojISAj yS>- ^iSj y 1 ^La ^LSj y U^ol 

CjULUlS”! ^y .C-^3/ jl j2> -Lj Ij ^j yA jUjL>-l y> 1 wL*_> <y -Lj .-\jlo-Lj> 

4_j La jl ^jLa^J---- 3 tC-3 ^ Ojj—^ ^JU-Jo ^ISjysl aS” ^Ijl 



F'C) tSSfjd cJVi JaI&" Aj LS'jfj* 


^ *_V y y*/2 \ A_) ) Aj^ ^^oLLJjj^woj ^ j^»i A_) ^L*Aa aS" A^o I cA—O 

l_J_^jl J ^]Lo—'■*’ (j!j^jL^“ l S? aS^j-i I -(^ ol5\j 

(. _ G—JlS A_S” J_Jo j L_SCjo I ^y L_a j ^L ^l^j cJbl<LwwJo ^-A Aj j A3 ^jj I 

tjLwo JL-o (j^wLw^T * t t.^ 0 Iaa Cj~°3 ^3^ a|ja^ jlpl Ab^S" 

j C->-3j 3 AAAb ^yyy ^i?Lojl olj cJJJ-wwJ& ^_A jl lA>- jjjA I a 5" ojli ^jjl 
j -$Co <, 3^_L? j' *C~J AAJob i)\jj2^- Ojli jS OU J^~ -*■> Aa I 

^1 ^Ao JLo (jjJuoA* ^lojli ^aJIj ^jI _y. ^ 33^3 l£^\j j* ^ 3 bL 

^IaS" i^-A jl 35 ^jj I AjA* 3^ i ~^“' > “ 3^ 3 cAjIoAA !jj>- 

jLJul_)I ^\3~~ > ^_3 ^ .AjIaasIj J^lSb ^IaJISIa^ *}balS" Ajljl y^~ IaaI ^1 

J C^b ^W^JJ jl JJ ^jA L SjL3a jLj jl Ij *.—*-> J p J V,—--w>e-P (^jbSljj) 

oI aS" !?...> ^ 1^ ^ La ^yAjj s y I I yij I c_Sb^S" a_j La a I ^ I ^y>- 

^Lol_So ^Aj j \g ) ^j_> I A_) .AjI^w^^-> cAA-w^Jfe 3^ c£"^" J 

• JCi'^yj AjIjI ^jilaAo ^wvi?^ jLwo ^oJJJb"^b" CAlAAbba jl ^1 



Lw-*jI ) AJL^jfc jbj /*_a j! La^jL>- j>*\ jLiJol ( ^}^\sa % _T yy&j 

^jl (jl y~3> jl (^^Lj ^ •( i33^~ 1 

lUjIj! y2~ y 3 ^ 3^ 3 ^LlsjJjl ^ >XS\y i AJo v <LA5” ^lb_Jo i^[£j jA I 

.-L^JJ lIj yj Aj 



ISu ^ 


^La^jUI yj jljl.jjL>- j^Sl_>^j^->! jl c5j ^_a .jLjjul L y+jS\y 

y—> ^ 4b + S' o-\j^j ^ * * jl ( ^-~'° --^jl^ 3^->- -** ^1I y ^J^LiLa 

jl ^Ij^ ^^a aS" -\jjl 3 ^_—>I jl ^yiSiJS ^1 jj ^£Ju*\^Si ^Lwo^j jL^>- aS" -L2Lw*wA 
v^l c5^ <j?*jj-^ jl J^jr^r^ jl ^ c^jd'j^ - b LajI 

w\JJLwwJfc ^_A LaAj jl ^J>-^Sjo ^jl • t '—--SL) jl^-> t-\jjl-\j aLm^I-3 

i oL a^ U-^ j - aj . _Lo Ij ^ l ■>■>«!*■.) I j ■> 1 1 * A ^ ^ j^1 ?Aj 1x31^ aS" 

^IjJiLwoIaj (.jsjS^o ^Juj y^- ^ ^ILa^Jo ^ol Igtf9 l-lol^5jI 

J l^~l^ ^^°ji j^“ J c£bj^ J- 1 ^ La jl jl (£jj b) <j-~^r ^Sj 

^ Y' ^ 

U-jl ^j ^j| LA^jjl .(-UdS" olSj ^ j^2j ) -\j‘22>-3L> Ijj 

l_Ajl j j^2J>- y I .-\jlo3 >^SLj l-lo jULol L>-jl Aj jl^jl Ig.*) ^^«X-J w _\-ww«»v-A 
jLw^j ^l_A jLaj -AjIj^^o La jl !^jl^ ^y^-y ^wv£? l_$Lj Lg-L> I jJ>- ^jj I 

^ ‘-A lSJJ ^ JjAi c>'- a ^r J >^r lSJJ l ir~~“ J b O- 1 -^ j!j~“ iSiJ 3 j' JJ- 5 
^LaAj yJ^S> cj ASjjj I ^ .JJwJoL) OwLo I I jJ>- j-’I Aj Ljj3 lJ I jL^T" 

Ij ^jL_)j3 {£ ^-j—S” jlj_AAL>- d-^Lww^o I Aj^So^- d->l3^J>-^jj I 


Ujl /I 


^ji^sCjjL Lj^ fb- 5 


Jo IAmwJ I < 


j^°jdj^” jl jl J j+* (Sy^jt y 

.d—wol o3 yi ^lo^UJl^jl^- j L«-vU ^J lj \yj /f-A j L) JJwJo L> A3j ISo J^rrJ 
j-d' 4 -! ^Sy^Jj-i J- 5 b tijjy' jj~^~ 

3Li U- j I j3 j^S"LwJ ^La j Lwj I 2 Aj La Jx_> La j I aS" 3^ A*sS>-yj ^JlSLJo 
5y>-y j£o 2 yj c^2-> j- 5 1 <^L5I ^1 ^j l5j-Lo ^^-PjAj .-\jlo-\-Jo 

Cjj L_j I wLla ^ j Ljj 4_S” t J_> I o J Jj _ i y * > ^ ^ ^ j I I 

o_Uj ^_jI (jjj ^ojL-c^J ^jj b ijj^J —^ LSAoil—^ 

. Jjlo JjL« 


^151 cjLALi' y jlj^jl_>- jL^JL_jI jl y—t 1 


i \j£. _w^l l__) 


1. Iguanidae 


2. Fidschi 


3. Tonga 



< ‘&S LS a cJVi Jol£» «*j lSjIj* joIjS* 


<j I I 'j L) Iu I Jo L_ >- 

-UjLo ^1 *_>l yA jl (jLJjljL>- 


yjj J^S 4_>£_^“lj 1_A ^2J‘_9^>\jw>- I 


^ M.lr.l- . 



ji 5 


:U_T 


s~y* 


jb JSj —>- ^ 6 ’ *g«^—— >- 
^ (_^15vj ja \ JaAS IJLu!I 

tJjjb ^yyS^- 

jljlj_& 4 —S' c( Brachylophus) 

^.j-* ^SyJj-i. SJJ^ r'i^ 
°~ij (^j- : i l yr L ^ j-t\ j—=r) 
^jia j! J g i. 9 lAij^ 

Sjj-i (_jjj j-Li j!j~- j 


JJI. 




._U^JoL OwL^I 


jVj*r Ji ' ^ t^j^r 







jJ >- 4 _) J tAUS" ^^s>z^jAj U&L )J 


J- 

Ul 


jv* (J^- 5 ^ -^-~~? iSjr^~ jl *)lj^A-a l_A^j-o y 


^Ijjj-wO J 


lSjj—} l-L) j^o jLo jl aL ^jJL jLo jjj2>- 


T 

j j-j* L\j 01 ^ 51 Lx— y —-lL jy& (_5 y^ J LjL^- 

L_pl jl l_Al_^ J jlSLj j—i 5jy-a LI ld«>-L L$ I ^*J>-Cl ■>.»*..) j 


J4 

)g o- I .(.XjL oISsj \ Y_Y j^2j 4_j ) jLj^ 5 * - jJ ^jlAC>- 

.-US"^>5 l-L>- j^L>- *> ^l_A«wjl jl Ij -AjJl-\j^-*> jLoj->j->- d-^L 

^ jL-\j jl (^jLw^J t^j-v^Pt^Ajlo-LJo ^^Jj>c^3 Ojli djA_S jljl»\jLwwJ 
.JojjSLi I y\ ^jL jl ^^^LoAj -LAjdJljLLL 
jj I LaaJ jl jLijol ^>-1 . ij I j I >Xj ^j*jLI jj La 

l_AL>-jl ^!^_>! jl jl ^loJJuLo_ i _& L" ^JlL?Lo ^c*_> tL a dw>»w^L 

« ^dw^L" L ^_slSwj ^jd>- c_Ssj .-\j y** ld>- ^^-a jl ^w\j^jlw\j ^ jy-j 

oLLI 4_S” aJ^S” jL_& !C-w«^>cj ^ 0 yS> .JlJ-L 0 wLol Jj Jj ^ ^ A_) dwwdl 

j^_>- tCw>^ j ^ y~~^~ Lljdd (_£o^l^ jL>- jl ^JL ***> (_$l^- 1 I Jj-A«J o 

La jl jlLjol (^oj tl-Ajol J j o-LJo L - jL-A jLJj^Jww«j 

oJuLib lI ^ Lwol jl j^«\j ^ <cL-o 


o _L' wL' 


c>J 


La^SLwo ^olj jj .JJwolj^a ((^-wjL) jj<Lw? ^3)) Ij 

]g )IJo jj_jo jl ^L IjLSL^I jljl-\JL>- ^jLsI j^t 

Jj2-wo^_j ^ j|^ j -3 o|j^ j l^" ^La^jS“ ^ (S^r 

jlSsJLwJo j^5"L*> ^|^ j l jl ^(^1 ^ .d—wol <C-JjA5* ^ Lo 


J5L.4_j L^ _^Lil (_^La* j I jl ^jj-> o'jj^ j^—^1 J J* -Sunda j 

O^LJj j ^j15GL-Jo ^>-1 jj ^LA(JI?x5»o ji La»._ As3 

^Jg •»*■ jl jj L ^ ^ D % Ij Ia6j_ 5^ jl ^Idjlj IaL^L w*» ^5* (_^Lt 
IaojL j^_>lj-jj ^>"1 (Lji i^wJo) ajls <L^h$ jl ^^ls>zj j jl ^ 
^4iL<gl Aj 6jl>- j (_ $jj^y-* ‘Ij-’l- 4 y^ <• y->y t (^j J jdJl l 5jjj jjl^>- .Jjloi y uSjtg*- 

lSjjJ bjjj>- A^Jo y 6i_L^vJ>- LL (_^6ji5 Aj LL^^5" jj j>- ^jLo 

.^_ JLL^ Ij (Sundaland) jJIX y* ^»Uaj jl 

.a — I jLojjj>- jl iCx-jL jl (6jjj>- :Sulawesi .Y 



cJVi Jol£» ^5>5 joIjS* 



jl ^<CuS j LJ!lUjIj! y^~ jy y ^ j^ (_£^3La -9 .aia d^ljl<j^>~ ^ j-> j'^ j 

cyhs L ) jj— ol y Lw-ol (_^ojli l! i< j y j2 6y*- j ^JjLa ^i?U>3 .Jj y^ !~b>- ^~a 

.jjwwol o-LJj (J(_^6jli L) Ul yL^j\ (^ojii dj*^-9 t(_3c(l«Aj(_£ojli 

6i_l^LJ L__~JI^ jJwjI 6 ^yj j\j&y J^LojI j Jjy^ 0^ y aS* Cy 1 ^^^als^A 

'•£-y .C-wj! yy Jsi?- ^jLJIjI^jI j ^>L*-ol cl^ljl y>~ (_£toi y^ ^*3lj j(J^ 3 ^ 

.(^U)>c^jl 


J 2 ^ wwv-J-L) ) (j I JC^S >cJ tj ^ J ^ ^ Lfc->eJ I ^\J ^ J ^ -CJLwwJ I^J ( (J L$~Jo ) 

l_A^_j aS y-i I ^1 0-^ -9 c*Xj y-^ ^Sl j ^ *. ,J I ^La^jILwwwA jS' 

jL_«wwj c^jLlw^aS" ^>- I^J ^1^1 tl) i (^L)liL) jyJb c~\Jlo^ / ^JwJJji^oIP 

^S"wL_)j i^jl$\JL<» Jo ^4 a\s\ ^ (jLJio y-^~ ^y jl yjy$ 








SCXwu-CS Jftl&l V 


jl_pl jl jLL_)l 4 6 \s \ a Cl--ww«wS” J ^SL^-o j*jL) j^ ^5\-0 JlSCJo 

t^y> cSsj 4j jlSLwLj 4S"^3j ^SLwo j*jL JISLsI I .ci-wol 4 JU 0 L ^jj>-j 

(iw-wwoLwal) LI-aLS* L ^L dig** L jL^wwA £ L i j\ jLL ) ^_woLaL ^ a a la La jl 


^jIaSLjL i c_Ssj jLi^L—s jLLol ^oj y^~ jl 0j j-*■> ^ *lsl$ j ^a 

Js2j I jLL ^yp[p>- 4jL^O J^jU ^jdo JL^S ^jLP^ C_5sJ .-UwLol .^0 ^J_>“j4_> twLO ^ ^A 
^jJLSl y ^<L^>-lj t_5\j j *^a y* j^L^IS* jlS'o jjy>- ^LaLj^«S1j .d~-*>l ^->lj^>- 
4_«H cOLi^jlSLi ^4-Jjl ^^UllaJwO <.yjys>- ^15sj^ o I L 4»S" ^l<LLwo j*j 

.JuIa^IJu jLw*-I j^ Ij J-JjLj 4jL>L 
^ * * * I ^>L LL jl (_^°oLS"o jj jz>- jljjjL- jj! ^4_-»a 

as* LL I ^j_L>- ^ o ^SL ^ w ^° I jj . -\j I o -Xwwoj L- I 4 _j j 4_LJj .AS* ^ ^ jLS" 

i.y^-S' ^_) 4S^jL>- ji OjI J_) ^llg«.a ^u/3JJ ^^LaJwolj jLLol yLp^- ILL 
.CL—wol L_5 LaL-A *}LlS" oAjJj ^jj I Ij ^2>tjjIj ^JwoISsj (J^^LLwol 
^Lic—jj ^Ujiajjj jL^- ji ^Luic—jj uS’jlXo 

^ j_j>- aS"j^j I (j I IJJJLsL wO ^lo^L*Jl(_5 jA o J\p"\a Ij t <LLS" 4 _j ^j jSD j^o 

Ju yj 4j>- ^_A ^ yo-X-A . JJu L) ^JwO (j Jj l_A j L>- L«o JJu Lo La (J j-* 

l)L<»_A A _> tJ»Jol__) jj L_SsJ ^ j_ 1 0jljjl__w*> _ i j_?- 

j ^ I jj Lwo . jjj I $ ^t-A Au jj 4-* L»x»j tj Li La J j5D j^o 

^LaJj^ j__) iJljjljlX— « ^La<U j_ S” _ > ^-\jjLi_) ^jl yA 

_ J jl 0w\ A I I • i aS^Jj ^“^5 (^ w\ >• 

ci^Lio L j I ^L>cjI jl jj^ol LI i-L^ jj ^L^ -1 ^^LjoCi->=-) j 

^|_J^ ^ —) ''^^i^s~ a t _^ 2 - ? * e —■ s -~-° b jLL j^>- LaJ ^5L] (Sjj 

u;Uc~-~~> 0w3jJ (jlj-j |*-p ^jIia jl 4 j ^^Lj.C—vjj 

.d-wwol oJlJ. ^Ju j_o L ^\y ) ^jLo^-LjLL j-^ 

Ij l —a (j j 4—S” jSD j^o ^ La j L>- Lo i p»jo L 4 ^ 02 ^ ^ ^5*1 L La L j 

^jJo j^t^wo^ I AojIjjL-o Oj^_J ^LAjL^Lo JJul 4 d«wwOJ^ JjjLo^—« 

j-^d- 1 J l^La jj ^>&1 ^o^a (JjjL jl .JJ 



tSS^gO cJVi Jol£» ^5>5 lSjIja joIjS* 



1—&j)l oyT —’ j)l y (_£ Ia oj j L-o ^J»v£?1^a ^lAij 

^Jw«ISsj tjL)^>- ^ ^S3 ja ^|^j| jl l5\j ^a aS <cJI .wixi^jfc ^a 4_)l_Jiw« jjJL>- 

_a_ 1 a l5 ^2* j .Jj y* ^ * l) yj-Z* d-> jLja a 

JJul a ^_j>-^_j L_al jS ^_a 'sZjj^y-P _ 

^ Ia jLwjl ^LoISsj j^vw« ^La L) ^ .Jj y^ jJ aS" lAj 

4S^Jl__>- t J_)lo J_J> 1 J_J>- ^A jl y~*-> tjLwo (j^wL-aA ^jl 9" lAojjLwaLJj 

.JAAS^_a ^_ & 4_>1 _ JLa ^_& j^AA 'jA (^1a J 

^£jj^Lj«j^_>- -5 ''^ d—wol CA-^-sl^ I cL—wol yis>uAj jj 4_>-ijl 

(. fl-jol_S" 'y j-q^a a c-UA>l —i o olAl 4 _j jlisj Lj LwJod-^>cjj jj ys^A 

^ Jj^ Ljo Ia CA^^o j b_* L) CAwoj 5 jA_^P 1 a ij 1 &S Jj 1 ^A 4-> 

^j*JL> c_j ^5^ J—* djlj2_^3 ^LJ^—) 1 j~&>zl' a 4_S" cJAAS^— a l^L > (_^LJa>1 

. JJw_aJ !_' 0 J^*J 

^4A—Jjj J_A jl o J_a 1 C-~-*OA > ^CJ Lo J CjLjLLS" ^4-wvulAa ^jjIjjIAj 

^cj Lo 4_> ys>- IjwJod^>ej j ^lA^AA^jj ^ Ia^^oj jj <S"^alSOA o jj^4 _j c^a-Lp 

Jj y** y* 1_J w\Jwa ^ J^o t -A^JoL) oJmwoL>cj1 ^ ^ ■ a ^ ^-^- J 

j 1 -Aj 1—) -Aj ^^_) ^j j^a Ia j) J^-^I ) ^ 0 j L_j j ^ j^ j a 1 ^j 1 J —> 0 

(^l-^tjj Ia ^Jwjj>cj ^1 o j^j ^^a js>- 

<JLj Ljj 1—^j 1 1 - 1 1 j a 1OJ l__) J ^ . d^wo l__a J1 — 1 J ^ J ^"li j) ^ 

U j! Jc-3-5 0 

4_) jA d^Lo^l jl jA jS -\j l-’^^ 0 1 .-US^^a c_jlj jL lj 

^ Lju 1—°j 1 j 1 J (j 1-a * ! ^ j* ) ^ lj lj J^~ ^ {S ^ ^ l_5^° 1 ^ wwwU j 

j^_S" ^Ia^jJo j^a t-\jl^a j_} ^j —a ^-^1-^ J^C^-w^oj Cj1jLA>c—J 

jljl L_) ^lAt_S" y> j ^y>- ^Iaj j$\ 

j Lwo 4_> lj 1_&jl c-\jjl-\j ^L> sy 


1. Fibrinopeptiden 



SCVAAA-CS Jr0l£j VT 


J j jjIL>- C^j-w^p jJ .wLO^5 ’ jljljJ>“0 jZ*S*- jLj j-L) 

^La^JoJj L> ^.Jj-Lol^o jL^-Jo4_)JjlLwwa ^l_A4j>-LJ j 4--L-^wA jljL^jJoj 

jljLj j)' jl ^0?L>- ^0L) 0-*-~ol 0-LJo iJpLol J^O ^»JLwJol^l^wwoj 

.jljL jJ jl (_£j^-* ^ ^_£oj*-> L Ij -UjL ^So ^«AjjLLj j_>- CL—wwwj 

^La jj^o^wo jjL-o j La &jj Lwo l_«ju L_j La jL^ol c^oj—> ^-UjLLj j->- 

j! jj o jjj^jpLLo jSO^o Iljo j ^Lai, _fi-JisS" jl Lo^ol 

.d—wol 0 wLJu CIaLjI ( L^Jo Clo»c_> J L) ) Ls^2J>- 

^LacSL^S - jl ^SL c~^aI 

jl AS" ^ JJ <■ iJlsS" I t^Jwol^J LwJo ^1 jJ Lo 4j ^ jSO J^O ^wO LwJi j 

ojLS^—o tJL-o La^jLLwo jljl.jj|j>- ^JjSD y* ^j_oLo jl^>-L-o 

^ ^La4j>-I _jl cSL j-& aS ^j-\j ^ S^j *3 ^LajLo>-L-o 4»S"oI JL>- 

tjLJj^jlSjL-o j^LLo L> ^wwjj j^Sij j Laj ^1 La^jIS j jLALS" 

^ )l jj ^_o 1 a AL_>- j—& jl y>- jLa^j jLS* c-\jl<C13 j5> 5 j->- 4_> 

lj [LaI> <s^s>x -)j CpLLo? ] ^ g ' ,>c ^ a L> o-LJj jlSjL-o ^LajIo>-La> 

^ o j L j 5 Lo I c ^ j 1 Jb o 2 IaLwo I ^ j ^o La IS ^ L) La Lo c O Li I ~U-> o ^ j 

(C<wwol jl^S^ jJ^LJL) j —2*~ >■ L_) L)Ij^jI_>- ^ La^jIS aS”^j I 

_jj^>- La IS o j I ^4wA aS" ^ I j ^Llo . ^ jj: L) Lo^SL lwo ^ 

^£4il« ]<?j \ _A^jl ^_u2j>c_j J Jj^_Jo iwPjO>!_o jLaL-S' ^o^l jjL_>- 

^Lao jl 5 \y>- aS -Loco ^^- > ' 1 I^j ^j-> I < lL_^_A I . ^yj LL*)LwJo oLS" 

j-L cLw ^La^L^j t-Ui^wA jl La jl ^Laao^-L 

i^y»s^- ^yZs>^ ^_a jLaLS' aS'^IL?*- td«wwol oJ_Jo jl jl Col j+Hs>- 

LaLLLwoI jl jl 4_> ojl^4 wA ^^Lwo^u Ij o-\j-\j j->I .^jlwL 

^1 j-> .d-wwwo ^S" LaLLLwaiI j- 5 1 jl ^a-oL wjo cLa^o j <S" (.Jess ^\^a j^2j 

La^jL_ 3 4_S" iL jl—jj ^ jSDj-o L_Jo C^aaJ j ^JwwL>e_) jL_j ^_JLwO:*cj 


1. Polychaeta 



vr \ZSSfj 6 cJVi 4 j lSjIja pIjS' 


^AjyLJij y-^~ j)lj^ j L_>- Lj ij Li ^j L^—_jo j^oLj_> y*^>- jl ^jLw—j 

. -L j I ^ ^S-o ^ j-* j L—*-> 

^3^~y* ^ _y 0-9 ^ b j^o-A ^y^~ 

j! ^_^J ij yj J^-a tp-wJL>c-o ^ lg > ^£5y>\s>- L ((jljlpl)) ^4 j>-1 _Jo A* ^l! (j * 

^ La 1 JIp ^j J ^ <2L> 1 jlJL>cj jaj y ) ^SO ^o L—Jo ijj^wj j ^ La C2—L li 

L^LaojJ j£ ^JwJj>cj yj jl jLi aS 1^>- .^-JJ—-A (i_fij ^L? ^LAL_$L«I.Jj1 ^SLo 

j Lj t J^-Jl>c^»wA . ^-jS" jO^-9J b < '-^ ww - 4 1 ^ ^0 -L2L) y9 yA ^S>- L-Jo iJJ^>ej j 

A ) Jol_) jljSL-oL—o ^ J& y—a ^wO LwJo (JJwwwJ j (^La^jJo^J jl ~L>L^a 


^JujLiu y^~ ^Lao^ ij)Lwo j J b l&AJtajlgJ >1 


j J Sj J AfTjj 


ji?L>- 


lHJ> 




ur- 


L-O^s 


J -J cT^JJ d j* aO* 


fi lSj^j Ju Li . ^jS' 


/I . j_a^ jl J$ ^jl> cj ^yy* ~Ll _y t y A b 0 gjL s^2j>- jl aS" -LJoL 

4 ) ^^»Jo^—• 0 L -IpL i -LoL>cJwO ^s^>c_JJ>3L ^ 4j>c_Jo Aj ^>,^>e_JLo ljJ ^JwLg»eJ 

L Laaj^S" ^]L»jj>-I ~L^o y JpU jl aS yj I Li •JJ.oSj ^SLo ijj jlj'jr* ^b-° 

jlIjS ~Lj L ^yy* y* 3 ^j 3 -* (_£... L Lao 

^jL—vu ^j—o ^ yy j^li j <JJj jL>P J^wJLo ^LAoJ -0 ^3 JJP Lo 

ij^—^>■ tAJ_S" _ ! L^J *j j^ 3 ’ j! lj jljl^U- i _ s J-»LSO (jUjlJ jl 

aS j jLjL-a Lol .$yi o-LL j (._LLS" ij I L <Llaj|j j ^ja ^-_woL-o ^SLw-o 

JjL i_ jl ^jL-w-j t-L-LLwoj cjLoI aj (^) jZJSj^yy y oLwJ_^L 

lj ySjSl CJuLj Lj^-v-j ^Jp j —-o Lj ijl «j ^Ijlji LaJ^SsJ^_. o LI 

yS^Jy^ iJJp Lo ^ 4_) Lja Aj -\Ju I ^j ^A Ij La (j ^SD ^o . -\j ^Jo 

1 _4 UP I ^Lw2jI Aj 0 J_Ju ^j| jS^jy\j C J^3^4_) ^La^J—v- 9 .ilA^ jli^i o^Uj-ol 

(J \j^S y ^JJ>t^wO ^ I yj i^S^k^o y yj LLLo ij I jlP Aj -Uj I yj ^a La j I ^0 -\J j 

iJJ-pLwo cSUS" 4j j)IJJ w«4-JJjL .JJuLo j\Saj ^>,^g>c_JJja ^SD ^0 iJJP-L-o 

^ LajL-jI y LAoj^LwoLi ijLwo 1 _^ULol aS" -UjS" CjLoI jjjj-LI y: ^y* 


1. Pauling 2. Zuckerkanki 



Vf 


I j—i yj 1 ^ 4_S" 4j j_S”ij I 4 > j O^b t^3j ( y~*—> (JLwo tjj*i»woA lj 

.^|^3 JL-0 o ^ L> ^ T ^x*j 

c 3 d*J L_Pj Ij LvX^>-1 L>- Jj L ^ jS\J j^o d^P Lwo 3 j IS" j 3 4j^J I 

jL_S" d^>"l j^_S\j ^ip^^ y^* 1 t^y 6 (j-^lojL> j3 aS" 4J^jl ijj_>- 

j_«o l__j (j^SUj_S" ^LaJjSO j_a Lgju 4 _ i .JcS^^ _ i 

(JjSDj—« jl Cy* A y^ y^ ! j—*■* _* 4^0 > c-iixS"^ a 

(J^alS^J j! (_£3jlj» y^T .JjL ^j-LaIS" Obj j3 c^»l ^Sbjw« ^s^>e_s^3 
j3 4_JL^x^_A 4_S" C~oll*_a j^j -Lj c^o I ..Ajl^a tjLw« 4 _j ^j>two ^SCJ/J 

Ij ^ 3 ^ La (J j^J j—a j-^* ’ t ^-^' y “° ^ j^> jj j^s2j C s'>bw>-1 3j I j-a 

^^S\j 3 ^wwoLLo ^ojljSbww<i jyisL j3 (JL>- iy^ 3^ 3 •XzS ^^ojlJbl 

. jjwJoL ^_a 

A3^JLo jL- wvj ^Cj l_A ^yjj L_Sbob Ij ^jJ I j 3 .* w-o jJj ^4P yo-PxJ* L^J 

Ij 0 j IJ j Lwo l_S\j ^ j_> j (_£ I • 01 • (_£ ^ La 4J^_Jjj ^ 4_^ A *)L^P ^_) 14JL9 L L) l^a I 


fjA) 




yjj Oi' J- 5 -f*^*- 5 j'J 


T' Y - ^ 

c-U> ^|j lj ^1 jS" LwJL)^J. | (La j£\j ^jI j La ^jj ) -L*JLo 

. . f 

^y&L-S" ^ y~*J 3 1 l_A4_wwwwO jjb>cS"| j ^Ij4j ^ J^s>z-a ^ J^J ^J Lw^LwJo 4 j j^wwo 

4Sj—^> ^j^SLo j 4j'Lv^j 4^<iJ>“jl cjjjL>- J^j w\Jj>- j ^^wwjj-LoIjI ^Ij4j 


j c .tf » .>< S' j^ X * 


JL- 


t>JJ J 


3 .(-LJb" oISsj ^_V (JjJj>- 4j) -LJo ^j3j-« 


jSaj^o 31^s >-Ij aS ^\^*s2«/2>*-) j^C,AUSij J iJJJLS/ O^rb jl_«jl 




,-LJu ^jlAS"^Lj k_5C^a ^ 

^1 ^y> jl yS* Aj _o-LJo ^Jls>zj <Z~*22Aj _ ^1. jl.^i ^jj I ojj 

.Aj jS^o J\ ^ O^Li^wol (J jJ Jl^sI 


1. Eubaterium 

3. Escherichia coii 4. Saccharomyces 
6. Caenorhabditis 7. drosophila 


.oJl *s- (_g j£\j :L Archbacterium .Y 
5. Arabidopsis 



v& \ZSSfj6 cJVi Jol£» 4 j lSjIja 


( 4_j L ^ La ^J I y ) La 0 j y I ^ j->- ^ ° -LJo 


1 JJLr*' 


<cJI 


^1 \j—> 4_S" C-<-wol jj ^jSjLS" l_al tJjjS^y y-*-*-> y*- 3 ^Jw«15sj ^_a 

\j -$Co y>t—^i 4_> .JSS^—a ys^xs ^s^>c_JLo jy J *A^*- y^*o y I (_£4Jw«l^ 

yL$C*l J ci yJj ]aJLS>- (JLwo LaJ j^L^o *)}ya^o (jj (_5\J ^^Lju jLw>-LwO 

yji >cj ^Ij LA(jj jl j-^ Jw«ISsj j' wwww0 L)l y- 3 L> ^JJ I^y ^yrj^- 3 

4_S" 5 y <l^s>- LwJj y 1 4_j (j -Lwo j ^y L*J Ua^j y-*^? < _^ l£ y*-"- 3 • ^ b jiy 

^L>C_)I ^l_A^La_) jj^]l_p CjI^j 4>-j_a 4_S" ^yl—Aijj jl {y~^ Xj> 

.ZjS oJ_aLJl* jlyy 5 La^^iSL J^I^a ^LajJ Ls Ij jUioj cJiA^yj 
L) J AjL^J^J ^jS" V) tLA<Lwvw*_d Jjb»eSl j y*J>c^ (^LA(Jj jl LJUw« J ^J-s^l 

y^r l '-^ j jS^yjL ^y^~ < '- , ^ w ° *•_5^-*-*»l ^LA(jj 4_> ^j^SCa 

^L>e_)l Ij ^J_J>-Ij JLsLo LqJ^>- -\j Lu <.JCS I-Lo j aS* ^yljyL>- ^«Uj 
y w\Jjfcl y>- Ij 4_)l_Jiwo LajjI t. fij liaj Lol 


pyj , J^^) o^^IISaS'(^ l.jjl.^i 

*x<uL> i°yj L^jy. 

^** 

♦/♦♦Y 


Y* 


^A***^uOJ^lSl-ujj^A2»LO .Y 

ViJ 


djLogxJ .V 

rr 

\A 

O^lA ( ^ AjSjJ .Y 

V£Lf/& 


jJwJ y i_9Ju«9 .^5 

a-VY 

r/b 


♦/f_ ^/Y 

^Y*/* 

(lS~^~^L^j) (jjb LS*^ ■' ,/ 

V'i 

♦/Y 

jIaIS’jU.IJ’.A 

♦/♦Y 

w* 

;|jjf jlttLf A 


.(^1. jl.^i jlji^ j ^»jjj :^-T Jj-l>- 


(ma) 


cr^'j J < 


^>1 z iLv« 


:<y 


La JLj yjLTjl yy JlS ^ _& j La^^_S1_j ^_a . Aj .A >• Oj ^“^d 

y I 4_>e-Jj .(-LJ^S" olS\J ^_Y* J-^l^ 4_) ) »\jjl^ jS" L^wwvO ^(jljlpl ) 

0wL«fll Jo j__) i^Jo J^-^~ Oj wUi )ly ^Ij^ jl aS" - y^Ly^y 3 . 

4j ^L>cjI ^yry* L)j L?j^ jl tjLy^- t^—^-Lpl ^ci-wwol 

J~^ f Jjj^J^ J- 5 cs^' J 1 -^ J- 5 <j^ 03 ^ 






d y —$\j od^_P Aj lj ^5 \j ^ d d>- jj dwwol jLaj y4_i 

jj L_j Oylyo j I jj)) ^ LS4 —j y>- ^yySt) ^^Sj 15” L ^Lv^l Oj yjlyLo 

J! 

^Jw«l_S" ^jjL_j jl y y—a O y! yj _j I ^LaL^ *—A_> d yjo yO odwolj ((d«wwOj.i 

I (j j _j IxS" ^ L>- aS* d d>- jj • ^y* y ^lj La (j j y <l^wA y^ L> ^y> 

jl ^Sjy y~~ >z ~ > 3^ y° o ~d«lj ( lS ylljL L> ) A_^dt jj ^L) L> cCdwj ^y>-y« 

t_S"y)Ij Lo y L_a (jj ^d ^ ~L 1 y^* * l£ 1 L_S-o j ^ j lj I dj L>- ^-yo 

j I j-2 yi L> od>e _1 2 jj£—a 3j L-Ssj LgJ. i yj l_~o lo ^ 2 yi jb j I ^A IS" . dJdwA 

Jails' ^yj C~^l jS-*-* L j ^jjyj jS' J>o aS3j 

. 5 yS J I Jb yJ lj d-^CJ dwwd I y^*-* 1 ^ yd {Sj Lod L; J* yA 


y ySteyyJ 

( yl Ld> d-ww*_) j ^ 1_A Adi J ^ A_^_A t dd 0 ^ I ^ ^jSl yZS>C-! yi I j ^ AS" Aj y j Lo-A 

4_S” jyi^jd_A L) ^ .jySyO AjI jl ^Jw*1^j do lj (^jL^jl yS' t_SjlwLo 

y^-^wA)) !dww^l 0 ^^S” j)Lo Aj c tojl^ly LwJoC jI 

^1 jj d^2^2J>- ,((-US"^y»*j Ido Ll*oj J.1^ jy jl 33y> ^^Lddwwwjj 

^ ^Lj ^ j”° ^ yS>u yi I 0 dJj^j ^do t fi_w^ y ^ La d—^*-91^ 

djl-\j 5y^-j J»L5C jl 

jl y ^do ( y! Lwd dwwwO j ^LA^d>eJ jl l_$Lj Aj ^Jw^lSo ^odl d LJj 

y ~oJfe Aj . do I 0 dddj ^Idjj c 01 j I di U- ((^ do 0 )) ^0 d^>o_) ^ 4_o? 

OL^LS” JU- ^UajljjLo yyjX J_y> ^j\y^y> jjy>\ U aS' C—’I JJi 

_to ?y y^Ty J3^~J^ d-)Loy>- lo ^yL^>- ^o^Lwo tjl^dl jl lj OljyL>- ^ 

. Cd - I ^y ^ -^~ ^ 3~£^ Cy ^ ^ L^S" ^ d*_) y3s>Z-) J 5 . |^dS" 


1. Ortholog 2. Paralog 

aS^ jj tyLdjjjU- ^ (Theodosius Dobzhansky) ^SCdlyji yyyjiy T 

.do ^y jl^^” jl yd>- ^ ^ A ji j d^l Lo^Aj^^** (_£AjyljYOji 

yG:fr* d 6 J-9j^ ^ % jLo .djo olSsdjIi ^Il^I LjyiJl5" ^L^dL y \ 

— ^li ^L>ej! o yy^j aj^>-Ij 







J^ jj-woj tL5\Jj3 yij y ^wO LwJo 0 jl3o ^l_A^3Ajjj ^cj Lo ^j-oLwo! jJ 
jL^j j\y>- ^ojlwo ^jjlcjlpl J j -C—I o -Lo I jj *\j y-^-* cJ Lw^ LwL-« T / 9" 

tA3X>l.i jl ^ ^y\-^S y ^-LwJojj_>- ^La^jLJ3I y> j_> j+j Ij ji j C!j-LJoA_> a£" 

jj-wO j j Lwo LwJoj3>- I l-A ^ j J I jJ ’ 1 *-^ ww0 ^ 0 ^ J-^J '*—-^ L^ ^ I jj l y^ J LwO ^ L>- 

j^ Lo yLi y (C<wwol <hsIlJo ^Sjjj jl ^ -JLwo <b y~*-> Jlwo ^jLXwo YY A $yAs>- 

Aj jlpl j^ d->L^>- AS"jj_> I Lol 0 w\_^o 1 *\j *\j d->L^- j*j ^jLoj ^Ojj^ j^iJA 

^*Aj ^ jJ J *^ j-* ^ • 1 ^ wwvw0 y~^3J Lo y j jJJA tCl—woI 0 ^yj ^LS\_Jo A_>- 

JJJL^Jl jj aS" ^La JjSLI^S*wL^w^>- ^wA a_> jl C!jL^>- aS" tJl^wwwo 

v _^w\_>- -LwJojjj>- j ^j->- L)j-*Ij^j jl^-^-> ^LaJj5L]j» jl Ij jjl j ^1 ya 

^a_L>-^ o j.i CIjL s>- aS" ^jta ^3^T3 (JLq 3>-I ^jj I A^Jl .d-wol Owto I -\j-\j (.JZ^S 
.C--wvwo ^ji^o Lo ^j^>- ojL ^jjlLol cJ-J^Lj Owiol »\j- b jL> jj^>- A-Jjl 

jLo jl Ij^_j jl ^5 sj s JlSol t-LJoL ajlJjI^ a_^Jl>- j~o ^jj CjL^>- ^ja /I 

Lo jyja\ &S L^>- .-LJoL o-\jLo L>-Aj (Jl^Jol jl jl ^jj\ Ai'jl 3y*\j i-\jIa3j 

Ai'jL.^ cjl_*^j| L_j La^ jiSl) ^jj ^jo^Lwo jl c^»-JLwv, A jl wLaLJj ^j ,waj i^^y 

yaj p-A Ij ^jj| .C-wwol A3/ A_^»j_>-^j3A_) j*/2> tlo LJUwO t_Sj jl C—^I-Uj 

CijLs—v^ jl ^jL^wwu ^_ a j_1_Ajl ^jo^L_^o A_L<»j>--jL_ jl jIjJU- ^^Joj 

tjL^Jol jjj jj ^ S' . JJjiO^_o jLjo ^ 3~^~ t L_A o j Ij j L*oj_) j j Laa3>-I__) 



SCVAAA-CS Jftl&J VA 


Y/b 2 j4_S" La c_$c wo ^ La 4 i j j ^ jj dj b_>- ^ I o j I ^Sw-*> 

j t4jl_Jis-« <lJ^I ^La^J^^.9 ^y 1 .~^lo^jS" i_cJujb C-w*-b jL-o 

jjj-wwwA La ^^x£l_> Lwwo L> l_j^*> La ^^S"L> ^>- jj jju Lo s l£^~ 

.(-Ljb" oLSsj j^2j 4_j ) wljjb ^»-a j^^*1 aS" 



d-v^*Ai (Jbj ijLJ.^ YVO (j^Lw>- (JlSwi! ^yjj . La^j^$*L i^-T 1 jj y~^ 

(_£djL>-l L -C-*—*<l O-L^Lj »Aj»Aj (jl ^aII? j 3 ^}l«Xw>- j++Aj ^*_A jjjA I 4j L J cJjjb 

J. Williams Schopf c_jLJi j^LLj >t y>- jl y*^j 


OU> 

^ J .1'.) 4_S" o -\j L_a ^3 L_> i*1j b>- I ~Lo ^ OJ Ij ^ ^ ^ ^ y-^ L> I 

’.JCSji^ w\^Cwo jl jj jl A*_> Sy yy*s^ jl 4_>^>-lj 



v<\ 


1.U2 


y 

o^lJb , , 


)] y b ir^j l£jj ^*yry* x Li. j^jjta j^'» 
d- , L^>- ^OJUl y^>- Ul 

<^JL^J3J>- y2 (ft. 5yA jl^- jL^Slj jL>-^J (^O^Lo J^SCg~a A^y^S^ 

^-vO (JLwO ^ ^ jl*» jl^3 jl ^_£jlcjl^ CL«wwvwJu ^ JI ^ ^1 I 

y tJLaj^j>-l y> yy\$ ASy>\ L ..Xo yy jI 4_> ^woL 4 _j ^/yf L jX a jLxjol jl 

4_Lqj>- (^Aj^ JLwo 4 j ) < j^y~^y° jjjl L^°jbj^ b ^3^ L)b-^* 

... -o I y^^A o .Aj j ^ 0 j 1^ j Lwo cSsj I .Xo I Jflj I^Xo ^ )) I ^ o ^^ 

t jSL^S y C_SU ^o I ^ 1_A c$j»j ^ 4_<*_A j I y 5 aS t L_$C>- £ ^^ aS y t_5\J j ^ 

^jl*_a I.A*_) Lai .((JjLo iJJwJoL) OwLal 4A^~_>^xSCll y La ijy> 

.XX-wj o ^yy o^ y >^a yy */2 > 45” La^S^Lw*> ^jj I 4_> <lLLw«^o aS 33j 


jJ^yjjCkujy j 

)g*>c-a ^ jljl.XjL>- (Lt° ^ ^JwaL*_) -9 ^j*XS^_A ^ C<XjL_>- ^AjI-Lo jlpl jl 
^^->- {£^^y ^ jljj- 5 j^-waj .d«wwol o^tl y& L> o y>yAj cLa jl jL>-^j 

jl o-La^P yyk ?4_> <S" t4JLJo|^ ( L)JJ^w«5"l ^1 ^ (-5I 

. 0 J-Jo ^_a Jw^—SLjL) J I J L>c_) y ° I 4 0 J wL A 1 ^ La (_j ^S3 y-a <. (j ljL_a 

jjLw_^_jI jl ^_jL j^wa ^Lac_SCJ_>- c--JL*_9 ^jI Laj^j I a ^ojl ^ 

d-’lL a^SLlwo y c5s-aI t^5c_wo j^Jl>c^<>wA .„LJo 

^1 (^)L >-jA ^La<Lo y2 *J(!La ) )g*>c-a ^yy y |j o-\jj d->l ^y^Ty° 

. wlLA^j ^a 

Ja^>c^a ^jJLlSlj J ^Ja^>c>5 L) 0 Jjj ObjJ>-j-a O-JLsO AjLwa 

^j_Jj>c^wA ^ .C-wol cJ^I-*- ) C-JL>- UIp La jl <u C--w^o jU-^-j 

J ^-~~ij l 5JJ ^- S -^"*-;' (jUajljjLo -Mjj 

I OUI y^~ jLa-Ji j-o J^S>y y I CO^ ^L»j -LJ y .J>jy\jS 


1. biosphere 



Jol5o A ♦ 


I .jjj5" ^jAs>- Ij ^jj CO^ <-\Jul yj L)LaL5" Ij ^jj I -\j-\ j Ij jl^al 

L -J l_^-C* l ^5.^SJ J w\_j JJ { ^ l^yj Ij { ^ ' 0 J ^J^^ , J"* - ** {JT***^ ^J<*<*<*a 51 jj 

_(LaCjjjjI—SjI l_) ) LaC-> y jL5" jl _ LaC-> jjjl5jj_) ^]1_P j e J^>tJ 

jjl jL_a tJ^L *_1 l-S^j 4_> ^y&LS' JjLj—a j a la ilj 1 1 .C-^-l—^ ^-aI ji 

4_>ljl j I ^l^_j Ij (( L L5" ^A^J?j—5)) L)La jjj^Jwal_^J jl ^-O’-y 45" J«flL>cjl^^o 

^l<L«lj y Ij j ^Uaj lSL) jljljbU- J CjI^Lo^>- (j I (J y 45" -\jlo^ jS" 

l5sj L*__9lj aljo jl_jL> <\_S" ^IoJjj^^jIS i_Sjl»La j L*l .JjjLwo^^ Ij 

iw-^L_pl J JbloJuU CL^*-*04_) j yS Ij Ojb ^jJ>“J ((^l<LoljJ ^jJ^)) jjj.J>- 

jl ^s^iU jj ^jJLo Ij (J^L*_j La jl .JJj5^» ij Ij LIS' ji jl_A jjj^JwalSLj 

^ l_A jj" ^-5 *5 4 j C^wmJ j_js ^ J L-wwj j Ij I -\j U- j LgJ>- 45" ~Uj I ^ Jjj I 

L -LLA ^^a jLjj ^jlXSl J d«wwoI 4JL9 yj5 Ij l_A j I j j-aI 45" jL>-L?*>c^a 
. jljl-\jL>- jLg->- 4_> d^-wwwj ^ y>- ^4jjj4j J*j jL>-^j ]g*>c-^ j 

Cl«www^>c_) (^La 4_A^ j^ dj j_>- LdJ> _d ^OjLjJ^ ^dj>- iS° j^-> 

jl 0 w\^J 


j^ j^J>-l tJLwo Vj -5df ^jla^o Jjj-\JI_A j J^jjIjI 

C^<2-A L J cO-LJo 4JLJj jj ^£jLwmJ Cij'^ULo J ^ ^ < ^ 2j U 

j)j^Li 4JlJl .C-w^ol o-LJo CjL^>- ^jZo IJlo ^ojLj^ ^»_A i^w5j ^4j j^J2j 

jjj^l Lai t JJwJoL L/?j Jjl4JL^vJljJo l_A4 _j Jk 2j jjj I jl L^J J^-A 

d-wo IjLj>- L_j . -Lwoj _) j^2-> 4-) ^ 0 Jl«o j Lp I ^£j I j^j ^ 4 _j 4i^w««a j^-’ ^ 

jL>-^_) ^1 j—° jl djL^_>- ^jio lx j ^1 j_j jjj^l 45" ^jS" IpoI jl jjJ^ alS" 

4 > jJ_5"lj j$ ^l_Ao^ c5^^ .^jl^ ^3^73 ^sla'^A J (J yd^a jjjLwwO 


L 


;Ll5 


1 >J cr° •(» J .j'' 5 


J .J cT“ 


cT^ 1 ' 


i flj^ Jo) ^l_^“jl aJo. «j /j jl I-?. 1-7~>t ) Ij 

,(Y... ^jLLIW l51j, 


1. Oparin 


2. Haldane 





j ) l5j jj y 2 -\j L y~* j lSjj y, l *-~ J ^ s ~ L) bbuA Ujo 


lii^' 
i>*-3 j*~ 


^ y* l_A j I 


*s>x-) lAo yA lj (c5^>- ^JJbjLa 
kj I .Ab yA (^JjLa-LJ y ) ^jL^oJJuLo .Aj L) c~^b ^ yA 

^_ >1 l__al .d«w^! o^^_j jj^*_wSl jl jL-o^p jlj^i jl 

yy3y a _ i L&^j_*> ^jL_s! y$ Laj^aJ ^|SCjo4 _ i <cJI y ^J^s>yy>- ^La yy 

JSy JS _ > / j—$ Jl*Jk> 5 yA jLjj cJj Lo w\JLo yj I aS Aj yy y}\ .d^wwol 4JLJob $y>- y 

^»~a ^^s>- La j I ■La ,,**)y I c_j .Aj>- ( 0 Ij I -\j U- l ^j -~*- ) ) 1 (^ La J yA 

j y<*-*/2 a yo Jo ^U^l L)IJjwo-JL)I^ iw«oL>- jl • , JJ>-wol ^*j j^-SC^L) 

j I j ^ aS o ^ o J^wJo y lj y Lww^j (_£Aj*)} j I La l_$LLw*> ^La„wo aS" o ys> ^^la^o 
Lai C~\jlo^ yS^yA J^Jjy aS ^l^j j$ Aj (.aJ^SiyA ^L>cjI C_SCjLw^J y LwO CJ>ljL)^>- 
y ybJjO>^—> (_£jLwoJJal_a .}^_Sl J-J3 ^Jjjl L?**"* (^jLwoJJuLo 4 j j^lS 

^LL)I.^^ (J^SG $y>-y aS jy wol o ys> yjjyy jy ja\ .jy wol co yj yy\y~*^ 
Lai .c~L tjj j j- J> [L^ji j-u jl 1 _ r -^v yr •*-: ] Jl>-L_^ j <_sU 

^1 yJ d—w0^4_) Ij ^ ^SjlS" ^jJ I <LLwwjl AoyS^2>- ^ |. (J |. ^ LwO L^O I 

^l.jl.jl jh&S' j-i ,^jl-L_) 5y—>-y ^-_^iLL_a jig ) j^LA ^Iwwo^j ^j_) I 4_) 

^ I ^1?L>- <u Lj o^L) ISCoI ^yj I As>yo ji y I ^ i^y^y ^ jy~-& L>- 

^Ltjl.jl ^1 yj ^jL-oJjuLo I^AJL^ y t^-o y) < Jj_5 I 4_) ^ yS _J 1 ^yJJo ^ 5J yA 

y I ^y^—) 4__S" -\j yS> yA y> I y> lj ^ jj J* I • J^-* 1 L^ o ^ yA ^y I yJJ 5 y \S -\j Lo 
iJ^yjy ^ybu* y\j$ jl jc^l ^u-b ^_^rj^LoLjl c^Ljl.^ 

La<LJ,_j>- jl ^jLw^j y$ I A jl 1 a| c.A_j!4J3 y^y~a ^L>tjI ^L jl.jl jL^->- y5 

. -\j 1 0 ^ yo y> yA c -\j -LJo yA AZs>- Lwo ^ L j I . 5 !?„■>*>yj aS yi La yJ^j o j I »\J I Ao 

OU LJUwO ^yo?yA L) ^Jajlj y2 aS ^^2o ^ LaC l*3 yJJ^o ^4_*jwA ^S*yAo 

j y-^ I—j C*^»l y<2S>t—A C-*-^31_5 t_5b y> I p-A y yjt> lo J_Jo ^JlL) jl Aj 

L^-Lj Aj aS yj I ^1 y .Cl*-^'l 0-Ljj olSCjL)Lajl y2 djL S>- -LJ y Aj y3yA y~^ 

t by LxJLo l_J La ) I y—J* LsJL^>- I <lSv! i t CJwwO I y L ) j yi yJL^ao I C_Sb Aj 

aS (j5bL*)j yj_[yOyJj OLb y co ‘yy cJjjl y>- jJ^-a) C-*^*)l ^y)I ^t-A 



SCXwu-cS Jol5o AT 


lg^>c—^ -\j Lj )g ) I1^—Jo I .^«j>_S" jL^>jL_) lj La< jI I<LLwvJIjii JL>- 4 _j L> 

<._fi_S" I ^L_A^jjS^_9^ lg«>cja ^L« ^ 4j »L) LJj ^ -LJoL 

4^s 1^1 ^ js>- d-> Lio L« j I 4_) ^ ^ L j <j;La J Lwo J-J. L ^ j ^-L& -Aj LJj • La ^ j-*•> y LJj I 

l-io (jj^o ^jl»\jL>- Jj Jj 4_j olSJjjjLajl j ^ Lol_j 4S^jjl Ij 

(JLwo TV A I 4-> C--~ol ^jSCo-* tCjLg- ( jio l-io 

^ 4j I ^X*J C-LJoLJ ^j5CjL« ojljjl jl ^*-A ^L^>“ tO-A-Jo ^L>ejl 

.-Ijl^yO ^y^~yAj ^jl>Ajlj>- ^0 Jj Jj t~LJoL -L^JLwwwO ^ (^^wwoLw« Jgj I jJj dS^Jj I 

T/6 UT/A jj^J ^Uj (_£4_l_vgli (jLwd (j^J-wO T* * jl ^Lwwv_9 Lo AjIjLwoLLo 

jjJ ls _>jIj_> jLvLj>-I $ tjl _ a 

L j^ J)lj^^ I ^Lai^SLlwo ^ t JJjI^ cJ L^° LJ-wo T/(j Uojl^S sLwo 

I l a! .Jjlo^ta L>- ^ y^- tj^ J La^ j6\j ^LaojI^So-^o jl ^p^■JJ 0 

4j y^ ^t*__A l a c-Ulo^ yj ^iSJjo 4_>- 4 j (JLwo (j ^-^LwO T * * ^b LAjl (jLjwwyjwO 

^lojl^5 sJ_«o jljj^ (jl jl aS I 4j y ) ojL jjj I ^yfclS'l 

(Jpl^^_>- ° (j I 4—S" J-sl.) ^Jjg—O ^ A ^S" *Aj Ljj V yLoJlg>-| cCJ-wwvwO (Ji^wwO^ 

.(-\jlo^^J ^iSJjo 4_>- 4j ^J 1 ^ 1 


oU> 

l _ a lSoj^-j! ^OjL^wO i, i^y~' _ ’ (Jl *■** ^jLj_^_ a YYA (J!jL_ 2— 

l_« ^_) l a(^ jlSLj) <Jb ^y J^SJ j—i 0 J-jj ° j^J-wvJ>e ) .A -L 

5jyJ>- j—> ^jI_Ac5CwwO l_A(jl ^l_Aojl^Sw-o jjJL 

JLwo ^jl^Lwo<\ yo (JL? jU. j ^_p jl (JLwo T/(j aS 

aL aOjj jlS'jjl Ij^j (Jjj j, oU 
LaojjjLS' jl (jLJj^^- :> “ jl ^(^^ | «-J- , ILj La dj^ jjIS^^j .(jj^wol 

wLL_>- j5 ( -\j^ y—i <C_w_a ^1 jb 2y—2*- La ASj>- l ) 4_S* l AOJ1^jl -^ ) 

4 ) Oj l Jo I I I yS>- jjJ I ^0 J ^ ^wv^ 3 _^j jjj • -AJJJJj I ^ Lij 4 



AT 

A >) -L_)ljl l_A d- 5 y) jlS "j y A—S' UU—j l_A yj\Sj\ J-*-5 

^La^U L_j JuljJ^U y^ jL-^j La^ j^SL .(-LuS' olSL ^—V* j.slS' 

U ^ I jJ j { y~° ^>1jJ' ^U^^^ST—, t( _^_;L y .—o 

tS^tSj-^O ^tSj^.^S^ 

A_>- A _j 1_A jl ^Jb jLIj UU—aS" ojL) jjJ I j3 jl-U-g-JLjL .(o-La-P 

j L_~ol-U»_ A jy-^ 3 <.2 / ^-UjAjIjI Ij jl -U L Aj^SL^- -LU>L -\j L C-)jy& 

.-\jlo-ULj 


ji c~~^ b (»-p J^- 5 j- 5 ‘^(3^>l t>i' lSLh 

y L-o jLw« a£ j ^1? j I 3 yy J jyj y\ Aj l_A^£j^SL jL-o 

J -\JUS” A^& ^L*-o 3 y*- Ij l_A jj La jl .^^wwJJ>- ^JjL«-UJ y Aj ^_jlj^)L>- 

jl-U*4-JL>L aS JC^S o aJ^LwO ^j2j jl Ij La jj ^ JS' ^S>- *31^o 
uu^l j^SC^o ^;^SL t_5\j (JIlo .Jjloj_wolj (JULuI Ij J-J)ljl 

tJ-JoL ajUuL jl*_, y^ ^1^La^ ySL y*jj j a_> 

.JlJ-L AJUoL ^^-■ > ' ^ jj (_£^SLo ^S"^jj ^ojj j (_^La jj jjj I 3yyj L 

l_J jLaL_S" Jj Li I yA j 3 ^jy>- ^aIS" j jl^ I i aj>^joj^ 

_ ) J - A_S" J j U A t 0 ^>C_Jj ^ ) 0 ^ A U- | J ^ A_S" J-Jo L_) 

j L ,^> ■ ,^> >cJL^a A ^| . <l^s>- L-*j jl yi) Ij Ciwwol Laj I-AiJIj yj j^S j\ 

y-*-} I j-£ ( y } J-w-^Lj ) L—^ j y^ ^L^ '■—*" ^Lo A ) ASLSjj ^y I 

^-U_.-LJol_) AJi_JjL ^yS>-^ j\q )l_SjLlj>-l A_S" Ciw^l jg C-L—JjL 

^-v^SLp .JCJi' t y> ^-UjAjIjI j LL c!a li jLw 5 -1 ^j-oL-ol jj lj La j ^^S"L ^a_^_a 

a_S” Jj j£ jL5"a > lj cSLwJ a p-Lww. jjj1 wo cjL >1 

^jjuaJLI? omo i^o y>z*Sj < >Lx_iiol J^LL) y i»_^-ww s>- y lj La j j_5L 


.-US', 


cy 5 


1. Purpurbakterien=purpurbacteria 


2. Henning 



* 


>J*t£ Af 


(jL^o jlii.c**ol ojoi du>li*ij l&i 

.ALo^^o jlajdj j£>b bo—-J UbCj^jlSjl 3 UbcT 
( Ia Cj y 3 ISj 1 j b& Cj y 3 l 5 j 1 

- J 3 iJ^ 3 ^ 3 ^ ,Cj 3 i;^ 3 ->i U^ 1 0 

(jb^ (_^b&cTj3bj b Ao-jLiLo 
IacTj 3^^153 jj 

3lb V* 3I (__)«*> 333^1 

3^ b&^^rSbj 3^b*j 3 

(js^ 0 ^ * * ls^ * L»* ‘-$j 3 i 

^3^00 ^* ^jll ^ b^^^ 

dl>b 

lUo-oI Lnc- b jj_jb 

^Alo-A bo 9 jjjljJ 

4 T>b (_^ 4 To-A 


^ 3 > 3 )jJ_jIjJ 

/ gJ boC- J^-Looo-J 

^ J 5 olSboO 


i_^aoO Mo 3 Jj 1 

b tcT-oj.il oATj c_-tb 'y Ub|Oj^^o^^ 5 ” 

C-oooj ^LwJ jjj ^aT^to 


3^0 b 3 (_j^ , -‘-‘ j t^ 1 /&’ 3I 

( J **9 3I b V^ojto 

b oJoi 0J-0T13J ^Ubi-Sboljjl 

Ui_ 5 boljjl 

6^*C- 3 tUfc^^Al^Tui 

Lu£ 


I3& b AJ30 UU 

^3^35" JlSblil 4 j 

i^ujJ^bo 

(_^Lfii 4 T 2 “b 3.5 b 3J3L-J 3I 

4 Tj>Lo> Ia ; ^ ^y^ 5 b Q1 jb 

41 >b 

jjjils 

y bvoiS”3J0T-0 jl oAJj 


<3^ jl LS*^ 3 (^'3^ <jbbdl>b jb 

®(_5d3^3^ *To 9 l^Ji» jl 

^JioAjy b 

(jjLjjfjli b 33** b ls ^A> (JA>j> 

( jij 4 ol 3 > )' b b& 4 T>b 


< 3 ^ 3 ' 

j ^ 1 A—.-0^ tTo 9 lSoo> ^b 3I 

J3L, i^ojjJU 

ljbj> 3> LS ^3 ^ 3 ^ (ii-^ 5 i' 

(j; (J'Mb-Lib JlSol 3^ 

ls^ 5 ; C “* , 3 ii 3 ^ 

33 *° 

yiyy 3I oJoi 4 T>b*j t^ly, (_^libi_ 5 ^ 

cJoi 4 T>Lo t ( yM>j> 

t>* 3 ^ (^^>(3*^330 jl 

bbi-S^jb 

byS^y0 CLijyA \jb y Cy^o 

0 ^bwl LoTc- 

((_^ldl>b i _y*Ajj b) 

jb*-'*’ 

I 

_D‘ 

b {_^ 3 l 53 Lo 

J **9 3I ib&jj^ojSb* 4 j ^yLo jb-.—j 

33;ojjl335l 3 ^3^*-*.' 131 

^jLtoAjy yAt.C 

6 y£- 3 (_g j LouT-oj-oJ?' 3 ^O-ilb 

3 Cj^I^ 3JI3J jB 3 lii-0 


jJ ; b t 3>3 

^ ; !jJ t 3>3 

b& |B 33 31 ujJLjj >1 

^PSjLs^S-l 

b , i° 333 ^ 3 ;-b A 


y jlS' j\ J La<J1a y j\^jy yo !^_V j^IS^ 


jjs !j ejij 4 -; <y_\ 

jl jjb jybdu CjIjL/2 j\ tCbwwoL&ij^ *■_<2-JolS* ^yjjj aS (.6J ^j_>l 

j y I ASs>- \ j y o j I y 5 4_> 4j>- Ij by jAj t -\j ^Jj LoJba L& y ^Sl_> L-*j 

C->^->jlSjj_j CjLwv^ y^2S>- y L-o Lft(jl L*l .(jLji>L&^ Jjy *->J C^>"L^i 


1. Woese 




A& 


_)ljl y^ (j L, /2* /2 >cJLo jl ^ C2~wO_~ol ^Jljl^ .w\JJLw_& 

0 Jj^j-ij jU-^T i' CT^ 4 -_j lj ‘(^^A) clfc^jSSL 

^LAC-^Lfij ^ii2j L^C^ 5 ^-iJu^JLl? L&(^|^Sl> 

tjLjipi ^i_Ao^^s" ^y* ^31 y^^y ^ ^y 

l_J J —$Co Ij-j3 ^*/2X J y _ * J Jj?l—>eJ j! 1 &tjl <C_Jl 

v 

^Lw^j y^ & l yj jb jl l_& Cj j\SJ)\ ^yC^S> c_) la I . ~\J I t_S^I-JLa Ift Cj j^Sj,\ 

lSyy2 ^ y^Ty^ c_$Cj IS”^ULa lA*_> <S” J^SLl_S\j ^ j6\j^j\ l^j l)l^° 
d-wLp ,(-CXS” oISvj YJT i 4 _j ) w\JIow\_^o 1 c-\ jI *£s >-Iwo b c^) 


UfcO^> jlSj' 



/ \ 




ChJ jJ ‘IaCjjjjISj 1 


lSC) j! ^ 


^jIwLj y* lS ^ y. 6 “^ <-SC> :Y_r jj y^Ai 

> j_^a jy$ <lJ^I ^L&dJ y> y\ AS* >0Jilj5 ijLJLi ^»-^ Jg 

.JjIa^Ij J^Ixj ^ ^iSC^jl i_^j ^^iSC 


1. Cavalier Smith 


2. Symbiosis 





La ^£y j La^£^S' ij' d-’LLo? LaiJI^^ jlS'jl -Aj w\_>- j/- aS y> l 
^->tl-vO>- ^ 3 jjO I O j ^*-A -Co I j3 wO-A _J 3 -C lo 4 —Co 1 o 1 £*<»o>- 3 y>- J 3 Ij 

.(-c/d£ \s ^is/// 

^j_oI ^3 La^£^- o jl ^l-Ci" 4_S" 3 / *j jl y l£j\ ySi^Aa 

^ ^ -o La -o ^ -C Lo . -\j I o 3/ Lflj I ^J1 o2j ^ o 3 ^ ~o ^i_o “Co I ^3 

jL o ^3 j jj Sl—j ^-*—1_^^Lo j-^ .-do 3 / ^ b l-Aii^o ^ -C-JoL) o3 y 

.C_ol 03/ ^O LoLjo lj La^ jtS\j jl d-^LLo ^yj jljlpl ^©3L 

Jj^Ja jl ^_a !j <_Sj-S\ji OnO^ (jUojIjjLo i yJL^>z^ 

y. ocSsj jl aS" /?L>- I 4_j 4dJl .-do 3/" 4—*-—i" ((l_A jj ^4 _oL>-c5sj jULol)) 
4_i ^J—]3 jj_o I A _ i y^> /j 3 jl ^ t-Cl<C3 ^/ ^L>cjI 3loj jl—o l_A jULol ^jo I 

^JujLo y>- ^4_Lj?li La^ jjilo^jl La^£/ lo-C oL ^jl_AdJ^-’jli'jijJ 

^_ojI l_Adj j-3 ^iJlo^j_o /olSj ^—• o ^jLojl 1 -C /3 ^-a L ^ 

.d—ol (_^jl$-d>3 jl —j 

3l-C^j ^jjjj LAdj^ jjIS^I ^bdl-Co dLS" jl y d--olJL>- jLi lo 

j ^jl-Co aS -\j3 y l_A jl .d—o| o3 Lo /L- ^£ojL-o d->L>- ^jjIo ^Lo j3 

j La L_i c j La Li' ^JL-o tjjfl JL>c-_ i ^ ^ L_P ^ La tj 1^ j Lo ^ 4 _^_a lij 

^y LI y l ^ /»-o ^ 4JL—_A ciL lo l_A A^s>- lo . -\j I ASs>- Lo J^^o-o I >j j I >j y L>- 
^ La ji-o^j 3 ^ l_A o j^/ ^o Lo ^ ^/-A li ^oZj L j^-o c ^JL° -L y 
l_AC3^jjlijl jljjj/ 3jj j3 4i -CJL—wA ^j!_A3j_^L-o 3 CjJ^J-oliLo 

.JJI 43 L /isj 

^y-> L) LacIj yjj\S^y jy *~A tL-Col 3^>-^4_) l_A(-IJ^jjlijl aS yj I jl ^- w - ) 

-\j 1^ j jl L> l_A jl 4i" ^y I ‘bj ^ t-C3l3^o 131 3 <-2 jL>- 4_j jL>3loj 

y ^-A jL jL.jL-J. ^Li^l c-Cji JSL\ ^/-Cj lo -Cji^o <u-Lo 1 


ci°3j 


Ol—oL>c_o 


J~Ja .O 




1. Lynn Margulis 2. Bioniasse=biomass 



AV 


L-> f-*LSJJ <J°T 1 ji 


.xS 




^1 1_&tjl \s-*>j _ i 4_S* _ 1 j c_S *jX 


oli. 


U^^^-SL-; 


j^IS" 4_j ) jj^ju yj tH^j^JL p)) 

(^1_J>- 1 & jy$ jj y^ (^j,. i-A >jlj j ^Ia^-L l( ol5s_) 

Ji»jJjJ jl jLiU^jjj^j^ e-Ujb 

j^jAjl^-^ - jl L ^1 ^L° ^o^Lo olj jl L La jl j i-UAS^^o 

^ L ySL ^ La l5j L i j ^ j ^ j* ^ L>ej ^ j^ ~l Lo 11 ^ jS^o Oj 

o-A_Jo AJl^M_-o ^1 AJdj .Ad^- ^>c_ojLo ^Ijl L J^ jl L&ijl 

^LS' C j^L \ J^—> jk* & L 1 -Ljdw_A Ad>-LjjJ 'y^' 4 -*- /0 id—*»l 

LLp jl odwJo ^j La Lbo I-LI j^-L i-Ld—A ^Iai^-L. id- ^JlSCjoAj 

.jLiL aA d>-L (o jsS* ^ La ^jJcS jZl^o ^Jjl«) 

^Jju4 j ! j I JuL lj La d-> ^jdo aj^SL^- aS" ©jL i>-' J j 

d—*>^ jig > (_9 LLo I 4 ) j A J J_ojI^ jhLL y d^I^L) jI-Addob d/ 

jl ^L>- jL-o ^La>c-^ Jj2j I j^Si L aS" LA^d>- widwwwA aj^1 jj .jJIa^LJ 
Lj Lj jb^^Sj-^ ^lAA^—d^- Lj Lj La^j^LJI ^LaA^J^- J^J 

(JL>- c -A j 1 o d jj jlSjLw*) t_5L> i lj I ^Laa_>-L)j^ j^_d ^L_A(wjl 

t)Ldo ^] a ^LaL^- aS' wL^jb ^_A ^^SL) ^ ^l_A^j-d>- 

^j_>- ^d_>- j—i A aS* t-UAb"^^o ^S"djj j^j a» c_J I ^I_AAj>-Lj^ ^ LaLj^ 

La^^L^jI (^UojjS’jJj 

JLo ^jLLwo r/a jl) (^lojl^SL —j ^l-Ad^^ jjIS^^j jjj^ j^4*j- b 

JL__-vu ^a Aj -Lj .( JdS" o ISo \ -X* jj j*/2 > Aj ) -L ^^j La ^lS"L ^j L-o ( ^dj 

Lo jjLo .d-wol La jl ^j>-Lid>tjj ^ ^j LL o jj-^ ^j — 3 1 •> yi ^ 

^|^jjI jl ^-^Ldd->cjj ^laj jl jjjlpl ^l_Ad4 ^jjIS^^j ^La^J— ^ ^-ot_SL) 


1. Gonophore 



SCXwu-cS Jol5o AA 


J j_J>- Ij 1 & j I ^ A_^ & Lo ^jJ_> J c ~U _ 1 4-*- ? * _ LwJo j l j j j ^ a I o J jj 

c5jd“^^cr’j—b (j— -^j—^ c£~^ 4 —j! jl jljj—« c^jjj—°l 

o 4 _j La ^ yzS\j . -LJo L 4jLJj I ^ ^SL ^ -\j I jj ^o >- LwJo d^>cj j 

JJul jj _j d~j| «IaP jb*^o La jl (.JZ^S^a ^JjL«-LJ jj ^^s>-jS* 

^Jl^>c_) 15 j*-^' La lg«>e—a (JL>- J^ J j jS 1_>jS" Jb*^a Jaj Ij^ 

^ j->- ^XjZj La jl ^y^Lj-C^j ^ jSj j^ JJul jj La^jjI .JCJi* ^JLj 

. JJwJo L o ^ / LL> I Ij 


Uo^jl5^t 

cU I (_£ojLw~j ^j l_A^^L ^jlla^o JLwo .ijbLwocSb jl ( j^j L*j jA j 

.d-wol 0^ j__> La <_Ha y J6j\ ^j |Jlo <Lj b>- ^JjL ^Albb*- jjJ ^j^^woL-oI .AjLJj 
l_A jl aS I yj cJbjb djlij LaO jj jlSjjj Ij Laa_Jj>- ^jL^wJ jl LaCj jjjISjI 

^La^ jjj^jjS^ ^Ijb j c~l o~lL 4_Ll^l Lip L aS xi^wA ^Ia^w-a ^Ijb 


L_$\j j ^j^SL^jl t_S\j j - 0 ^*»wvaj^_A <jj jb jl H-^l*la AS"jLj>- .d~j jj 
LaO^jISjI JjJL^O>eJ aS cC-*-wol OwLol ^jJ>-J ‘*-> CfJ^ ‘c 5 /SLji 

.(wLJ>iS' ol_5a Y_V jjj«,<2 ) 4_j) J_)lowL_«l Jj J_) jjjjlpl ^Laa^jj^ jr 5 1 -)l 

^ <l>cj>cj j La I ! jj ^ (* jL_p I Y * * * j Uo j ^ i.^ 0 1-^ I^L<aA ^ L° 

^L&ojLwo jl l_Adj ^ L_^r t^b jl^5 ^a L-ol jlIj ^^al-La 

^j_) I _ > ^LaojI j_A L .wL_)jb La^^L ^jj I oj jJb 

l_Ac_$bolAil ^Jl5LJo4_) Ij ^ wL*-Lo jL^aj^-^ -Aj w\_>- t_Ss-a jJjlSjl ^l_A<Ca>-L 

J ^ L-sr (_$ La <Ca>-1 j La ^ j Jjb"t -L J_Jo l^j jj j LL La <Ca>- L 

^jlj l-AcSLolAjl ^jj I ^yL>va>-l .^aLS" ^La<Co>-L l_Ad^wwojAaj 

^LaCIj jjjlSjl jjjJfe jj^o| aS^ jj I (J^b Aj c„\jlo-LJo LaiJIj jjjlSjl ^LaaI^-L 

( jjab .w\jjLwwwA l_Ac_SLoljjl ^SLo L ^j-USjJLw o J5li aS" «Ljb ^lo^L*) 

(Cw>l oJ-Jo ^L>cj I Aj jSL>- l_A4Ja>-L AJL_v_A aS" ojL jjj I jj^ol Aj L ^ j^j 




A*\ 


^ L>- jl j^ LLp o-LwJo jj ^La j j j-° j^5" 45" 

. kwWJ I 4*<«w*J I «A_! ^ fl-) ^ J A I^A l_A 4«<_^^_A Lw^-a J I »A-0 J 3 . twWJ I 

i J_)lo J_Jo jJL-JL-0 l_A^ jliL ^jJlw > ^Lj ill 0J ^5" j-i j jl I_A(^£j-U 5"jl^a 

La^ j6\j jjL^o jl jL^LS" ^La<c^>-L s j->- y& &o^o*)Ijj^15" c^-w^p jj 

LaCjjjj15jI cj ^LacSLsIjJI ^_o j-> 4 _j 45"jjj1 ,jJIa3^5" 4_^_Jl>- 

c-Llo^L ^JlSLjo Ij ^j_>- ^ La aa_>- L ^<iLw_& 4_jj$^>- aS^ jj I j -Aj Iajis^ 5" ^|SLx> 

La4_j j\q i jl .d-wol ^\y ^3y* jl*^o«JL>ta 4 jlAiA 5" jjuLo^jfc j jJ^a 

Y* Y 

(Jl_^o j^) jJj—a 3 j—> ( - £l4^j>-l > ^‘C-w-A ^jJCo!j»o ^ojLj^ 

Ij Cj -Si ^1 <S"tjl jl jS” lwLy£?J^wb ^-A ^L^- <S" -LJo 4j|jl 0 

J L&^>cJwwojL -b jU cib jI^3 4j>- jj ^j j^a ^ilg«a ^wv^ 3 JJ 01jAP 4_> jIjJo 

•ij'i lS 

L >-a i ^Jl.1 jLwwvu ^L_&ojI jSL Lo jjjISj ' Or—i' .(jLjlpI 

d-^O 4_> (JLwO 3> jLL_aY/V d-aj_3 l_J ^jl_AC_SLwwb \ j*S>-\ Lol .d-wL O-LLo 

^3j L ^P j£ j j -„<?>c^a l_S-o ^ j_>- ~dl 45" i. Jj 14JL9 L -LwbJ U jl ji 45" .Aj I o ^ J j I 


45"jl^- 


t_SLo j->jl_Sjl 


4jLJj| wUj jjj I jl 45" 4_>- j I jl ^jj j^5" jLwwwu ^Uo jj^ 4_> Lo jjjISjI 

^j_) I 4_S" d*^-iL _ a LlJJ > ^1—5*4 > j jJ. A 4J^ j 1 .-Lwoj^_^a c-LJo^^o 

i-Llo-Lol d^w^04_) (^X^L-Joj^aj L ) j^°j j^Llj^" ^La 4_)^ jl LaJ j53 j^o 

j^ d-wbj^ Lo^ i2j .JJuL^a Ij jL>Jij>-l j-’I j L*>L-Jo j-^a j j^l 

IjL^wol J t4Jl9 j 5" ^jjj3 ^j2_wwwU I j^ ^1^)1 jj^-ww5"l jlj^-° Llj^-^ jr'"' 4 ''^ 

J doLl) I_a j I .C-wwo! 0^ LLjI Ij ^*Js2_3 ^la_) l_Ad jjjLSjI ^Jw«L_5o j^ 

^ j_wb 4 > _) J ) 14319 ^_S" ^L>cjI ^] jS3 j^a CpL L_$Lo*S" 4_j 45" ^^^(jLAjjj 

^jj I jl 1-AojljjLwo .wLLA^^a ^^-*1 j5" l_Ado jjjl5jl ^iSluA^jj ^XjI-Lo 

j cJj-LJo^a ^jwwllj_ La c_S^Lo 1 w\51 jj Jj L L_jL<cLwwwA ^La<h>-L jl ^JoLLj 


1. Proteobakterien 


2. Martin 


3. Muller 





3 03 j— S" c_5L ai^>-1 j l_$L ^jLS'jI <l_>-^S* 

L) . -\j 3 ^ o -LwO lj j L j 1_P I 4 _s/?YAj>- j 4_> (j L j ^ t wLjL^*Jk 

c I j 3 j—> ) „XL^_S" JJu d t ^ j 4_L*J wo wLL_>- 4 j lj L& (j I (J L>- I 


^j^ILp ^Lkj j->-- < TIj jlSLjuL_ i ^jo^L_wo 


‘(°3^ 


dS jljjlpl jl .Jjjiwvjk ^1 ^Lol_$\j _jlj^jL- 3 l^^jli cjUL^_ 

lj L&jl ^ j-L-* jlj! cJJjIjJ ^SLlJjl ^ jLiL&4i>- 


-L 


J* JJj* ] 


.JJlo^ta C-«-wO jl lj^_> 

4_> cJj^ol JLo ^jLwLw« Y/V j I jl 

_ i 4_>- jl jljLpI aS^j—)\ .~\J-LJo ^jSjjj ^2J jl ^^SL«JL>- ^->eJ 

Y ^ 

^wjjlJo ^ ^SjLo jl^^l ^->Lj Cw\jlo^ 

jl L&jl 45" ALL jLiu 3 i3o$j£ 4^ Li Y*^ 4_> lj jLjlpI 0 ^A) 

>1 I_ftjl ^41^ jl ,*Aj jj ^P 3 ^ 4_>• jl ^^Lj>C-^>ejj 


tL> 


jljl-VSj_-« tl__ft> cbjj/jjL^ l_o 


Y V' 

C ^A?L>e_d ^LacSL—S” t LaJjj < 


^Uo^jli) jljLSjU t U A iU > . J io^ t V jljlJi^U t ( ? UoLL_.) 

L&jl jl 4_Sj ^lo cIa4_o jjLo l&OJ 3^ ^ 

Lj^ c^j*^** ( ^ l-A ^ 3 ^ 3 ^ ( ^ Ia c ( ^ ^ 1 Lj 

S" ^4j>-Ljo Y * Lo^>2_) ^ >^l j tL&dj^5L_« I ((jLj_Sl_& L_j ) 

^IoL ^3lS"lj LI .JJul^^o jL_Jo 4_) L& jl 3 j^T o-A«Jo<C j>-L jo 

L-j^jlj^ lj ^ 3 ^~ < ^ ; * - 1- 1 t_5sj ^LacIj^jjIS^I (^*aJ^LL)^ ojLj^ L 
^_SL^ ^ 3 —^ .3ssS ^_^vjjj 4_>-Li A* 4 j lj jLjlpI 4 S" jLio 

4j j^ wSIj t_5L j 1 3 ^ 4_j j Li 2 L j ^ 3 ^ i_J^ ^ ^ b jljljl j^_wS"lj 

jLjLjl _!0^J jl jy- & I « 4_S" ol jj )l Ji .AL-uljwJu 

1 jl j^-l—■jj—ijj jb~~; ^jl' 5 (j> 4 -^’l-S 


1. Cnemista 2. Schwartz 3. Mikrosporidia 

4. Sell leimpi Iz=sI i memoId 5. Dinoflagellat 6. Cilia 7. Sporozoa 

8. Cr>ptomonad 9. Flagellat 10. Xanthophyta 11. Radiolaria 





J- 5 b LS'- a l _r ; 'X> JCTTr 1 . 4 -^j-® 

(Lai^SLJj^- ^ tjLjlpI) I ass>- Lj t_5sj ^Laci^^jjIS^I ^La^J^w_ 9 ^jj y 

J)^SL^S" ^La^Jo^j LSLfcS' 4 _j Lol iJj l)L-j 3jLJ-wO ^/V 4_> 
jL C^*3lj j3 LaJ)! ^S*^-JS' ^ j^as>zSj ^-ol y> LL* j ^JLajJJj 

^Uj .Jjlo-Lo! 3 ^j>-^a_) ^jjIj ! j! cJL-o 3 jLJ-wOC_SL> 

j Cjly>L_H a_ S" Lj>- 1_j (Jl_~o 0 * * L JLo ^jLJ_^j \ /V 

y^i^s> c_) iAla3^_* oj!__>-! 1_ a a _> 1_ aoj! j—i ~• ^ ^La^a! _S'! 

^s>z-)jJC^- JCul^5 I wL*_> Lo! c-\j3 o3/ !Xj ^ 

Lj ^jj j~a\S o!j^^ <ljS' ^jj!b4-> t<C3j_S" ji*p4-> LaJjI J) J-J' 

^^4 jLjLp! ^1 Aojl^SLwwJ j-*j ^ j-?LS' ^ *-^—*J* ^-J->!^! 

.j_)!owLo! 3^j>-^4_) La^L J.ISL tl)L^>- La^I^-L-j^j .La^)^L*»^j 

. wLjL ^ y>-^ ^ I a^s>- L ^LaaJ ^S'^jJb.o La^£ ^S'L JjLwa 

lj J_Jo LSjj-J J ^19 L £^>eJ ^ L^ wJ 4_> (j -A^Jo ^ ^IS" 

jl L^ jj -Li! j£ y->\ aS' aJ^S'L)Low^ tC^>! o3 Ia asj>- Ll_SL 
.^►jwLaLJj 1 La15 ^ La^SLU- cj^L- jcSsj jLjlp! jl ^S" o3jl^3 03 
{^> La4Jj>-L I j)L-« L 3 i»_ ^0 ^S'wL^»_A 4_> I L-Xp15 

J^Ss-JL) 4_> 3 ^S1 y ^jj I ^ Lfc-> I 3 d 3 j j IS" c 0 J-J) AbbJo Lj I ^»_a 

.j^L>o!^) ^ji-^jj lSL 

.Jj3^_j 0 J _ Jo 4jb>-1 _ 4jj>- 1_j lSL lSL jl La cj>^jjLS^j! 

^LaiJIj^jjLS^I J )!^ _ 1 _ 1 _* LJ L)!_ a j L)LjL_p! 

J)Lw« j3 t-LJ ^ j]^o aS <J^SLjL^wA L>1 .J^jJ^Si^a <h>-LwJj j c—fij jxj <li>-LlSL) 

<cj>-LlSL L)!j^- , L>- ^Lac_SLJ_>-) ^I a^s>- LcSL JjLaLS* La^Ia^-LlSL 

_j ^I azs >-L lSL ^La^jL ^ JjLj^Jvo (LaIjjjjj y ) 

I A j to^jLpA > .»LLaC1 j^IS'j! a_j LgJu La^I<Cj>-L lSL 



^Cwwyys> JolSo 


^La4J jS 


_) cSsj Ij -Lo_P aS l_A j j^mS\j jl ojjS* 


jA j_£ (_£l_AC_5 CJlj>- J ( LUSJjl_j) ^loJ-g—9 ^L&cSs-J >- Jjjl a JjJlwOj_J 

jLJj(J4S" La 4-ww^Sj2wjoj .2 L> LA4^^s'(jyis' .Aj ^° j-L*-> ( Ll^j^jj) 

.JJul ^_a jb»-Jo4 j jL)jl_pl jl ^Sb ^ j->- c-L-^j^a j*' 4 A^p jl 

y> _j 4_S” jjwJoL^_* jlSb^L j _j (Jl_SCjj| jl _ i ^*_9ljj^ La^__>I 

j^ ^LS* La^£ j^-Sl—> ^jl j—a ^>-jj -Acal*~-& jljlL a^J j-LwocSb 

4_j ^ j_>- ^j I j ^ j L jj>- y> I. -\j ^s> ^ 6 y? I ^ ji-~^ ^ La o ^ jj 

c( <cj>-L jj jLAbS') jl-AbS" :Ji^U>J ^ jj^jj ^l_AojljjLwo ^£4_bj_wo a^j 
La ^ I AAs>- L l_5\j j Lw 0 j ^ ^ JJu o ij ^j J3 ^ Uaj . ( AAs>- L> ^) j I j jj L>- j La li 
jljjjL>- j La^jIs c(Lac5s-A^-) <cj>-Li^S\j jLaLS' !C2j^LwJo^^o Ij oj<l-o 

(A I J-2-P j— 3 j jj l A I 4j^J>- I ) c_Ssj ^ 4_^ A o j j j^ I Lo I t ( La j jj jj L ^ j ( jJ^o ) 

.JCJb^ ^JJu4jiLl? jLjLpI 


J-ol 5 o Jots'gtjU 

^jj_js jl j_j^ jl La<uj_S' ^Jol_So ja—wo l_j ^jL^jL ^SljSb^- 

jL-J J jjJ J~Lj jl ^jJ2s_> tjvA-^t._A ^oJ_wO j^ .2 j_j jlJJw<>_J^b t_s*)bj>-l 

4j>-I_Jo jL^_>- jS Ij La jl ijLo jj t J^l^j j^2-> 

Jsj2—3 <b) jLpU^. J jLljJJa cjLu^jj c jljbo j-^° ^ j^" 

L_$b jLpL^_Jo 4_S* JJJlsI—jj^ _ ’ ol*-^^_«L)b l_al ,(-Ljb" 4^J>-I jA 

J jbj A**-*, S' Jj_J>- ^_3ljj^ I_A jl j tC-*-wol 0^ j_) _slj J^_P ^4 

4 j j j_j ^So>-l—wo jj 2» t_5b 

»lS4j^ 

^11 V * jj_* > I j 4ji^>- L j_j j I j jj U- ^ L>cj I j^ai . Jj J-Jo ^ jju o ^ j ^ s JSwj 

La jl aS C-w>I jjj -b Jj>e-wO jjj 1 / ^jju4juj Ij^eJ* ^((4_>-Lji)) V j 


^1*J t-UjLwwwA jljL-O JJjL>- 


4j ^Lb4j^lS' jj 0-LJo j^AJ Js2-wo jj ^jl_A4j>-LJj jj L-o j^>cj jjwQwA 


1. Phaeophyta 2. Rhodophyta 3. Macrocystis 4. Metaphyta 
5. Echinodermata 



<\r 


t jLL-lu t jL«-o yj\^~ c jtu4—*-^5” iLa^A2_-*iI AuLo ,y ^j^ILp ^Lao^^S" j* b 
^La4j>-L-A ^pl-L*^ j j1jlAjL-_L iLa ^y~fo cjLS ^y c^_£jJLL>- ^La^ y> 

^ Lai, sLSLa L_) ^AuL>.S' 1 a jl ^a^. a .Aj^ j- S Au^-—u2 i cc5C>-j) S' 

^yr ^SL >^ I jl ^-vo .Aj y* y* y> L>ao jl ^.^>l>Iji ^l_A4_L^?li 

5jy*& Ij La4j>-I_A _) ^Aj^I-Aj y»- Jj2jI^j <bS” ^jl-A^ jj ^J-olSL (. fij US^ 

4j Ij La jl jl ^IaS' j& jl yi^y aJ^SL^- ^S" AaS ^u 2 j>dLo ^ o^L jl1^5 l ^_y j jy 
y^L^s> e_> aS y—> I ^_ui^>c_j yT i*_^—wALo ^Aj>-I^ omjo y^-Si lSL 

^j^]1_p ^La j j_^SL ^IaS" aS yj I ^ i-UAAL ^LSCjj <l>- 4A>-L jj (jlj^jL>- 
jl-L_Sl^ jl_A^jj^J- oLSu 4_j j*j i-LA-w-A ^j^jl_P ^-A jL (^Lao^^<L> c_Jo 

jl La<u^S" ^LoISsj j^yo L ^aIL^^j ^4_vi? ^p ^j,<2«,& >cAq jlAA*-AuL .-la 

. Ju I 4A>-1 AA L_LL>cj yj I 4_> ^a Uj do A->- L) ^_A ^ j^ o A—o d-u 2 _A 4_A ^ 

oloj_^- 1_^I tdww^l o a_a aa>-L_a jlj^L^- ^J-oLSL ^LS" j)Ig ?— j^^ol 

.d-w^l <. sjlA_>-l 4 jl-do AuL L^ - ’ ^dAA—S" Oy ,^ j y * ^Sj>^ 

^A-w-A ) ^ j I ^ (_£ -lo 4 <?■> L? (J j) »/?1 ^_) lj I j ^1? 4_) ^ JJu ^-wwwu2j yj y w\_uL« 

J^UL) <U (LaL)^ wyyS"lj ) L-Ss-O LoJb^yw^-O ^LAo^. dwwol j II I -do 

.-\J y^^y lS'^j y* La^jI idL^jLio j La^AoL^-a ^_*,Lwo! y <iSLL <.< _ 

j l_P I j y> j*y is; j—i L) L> L_j j $ y L>- La aj>- 1 Jj y—> I y 4_^ a Lo yL> 

‘bloLS (JI—SLa! _j JLo L)j-Lo^r* L5 ^O -5 

La 4j>- Li yj I y^j aS o -Liu d>3 L ^ I o j I ^SL—*» j ^J-a . Aj ^-A> ^o ^a 11? J-a l^Lo 

_ 3 .-djl-Lu 2 yy j _’ cJl^dl yZs^ yj jjy\ t-LJoL o-LA 

j I iy j yy Jj li jsS* La < s ISLa L La as>- Li aS -L^j j ^y ^ j a^ 3 La 5 ^ 

^ y* b _ ^LSLa y— >1 y < La^^" .aja-w-a I-l>- 

4j!jI jjj lj jS- y*y>y t-5\j yj* S5^ y Ij La^)! SySiy) 

y\y aj $y>- _jl ^lojl^SLw-o ob^jL^" j^-A—y->ej aS U-jl jl .^L ^aI y~ 


J^l _A 4_S Platyhelminthes { 


y^—i (^‘lpL-A) Plattwurm=flatwormA 

••^A^ty 5 A l^p^j'y 





i_ ■ Li_p 1 ^ L jl lj LaoT JalSL ^jjL -bL^« t-L14j^JjIwiSL 

j o'L-J j d^>c_) j ^ ^ LL° • ^ y> {Sj La j L c La L) ^ ^ o -L j 

y*z L_Ajl ( /^_Jw_>- ^jj j_SL oJ—Jo ^l>c j! ^Ia_^*_>L o ^La^JLajj j j 

^IoJJJL^ j 15 ^ woj^ ^j^jL>- o^Jfi y>xS> c_$L Aj jLa jl 

Oy^T^t * ^P^_9 ^l_A4j>-La jj^J (_^-L_^LLj^->- Lai .d«wwol 0wL_aL>ej| 

(_^Ij2jI j^LA j^_oLu ^JjL^wo jl ^./gxj j^j ^ tC^wj ^j^2j>c_JCwo alJjAS' 
jL_a C!jL^_)I JLo 4 S' J_a I ^ a ^laj4 > ^jlj.i jL_aj wol o^lj__> 

c _ 1 1 j y a ^J*a LL cLaaIJj! j A*S> ^*/2 */2>eJ c j I y* ^j^a l^j t l_A 4 j>- La jjJ I 

jZ++ _ i A_j jS; j —>a jl t^LSL ^L&oJj-L_) ^_$Lo ^ L/g>- Ol-LLs 


^Ji^Jlwa I t JJJ3 / J ^ jj ^J ^^J ^a i_2j L,^>c_JLa C ^y>- Ljo d^>ej j 

. J-Jo c_9 

JJuLa l_A(jj ^0-\JjLa ^LaJ^S ll^a aS" -U3Lj^ j|jJw<a-LjL 

^ b ^ J_j>- ^lalSL yy J AbL9 L^J_a ISo ^X^LjoC-^>cJ j ^^2-J L^2J>- 

l^£4-o —A ^j^2J>c_JLa o^vJO^>e_Jo ^.ijjAj aS C-^3^S ^Jjj5 l_Aj_wa| tJJjL'^a 

L—J clS j—i A A_S" ^^_) j!^_9 ^ ^-wwo 'j—> _> jl y ^_a jj L&OjI^jLa 

^ L_) c-L^^_ j { jSjjj jLaLS Ljo^i^>c_> j 


I a! .A\\ S' ^jLJLs!^j^_> ° 




cr" 


L_-_a >__ 


CjLL L) 


‘J 1 


AJLLIwU _) 4_S p_& Lk^SSLa jjj I 4_) <ulLwwa <S -LI> y^JJ JJy>Aj AjLLoLa 

lj ^^ol j yo ^J^alSL ^oAjAj ^y LAd—JaL y> I y j cCb—wal o^ -LJa^a 

j! j-& :C-JlS xL yL-j\j j_« J^LSC ^ j^S'^_a 0 Jj ^ l_J 

jjLwo jl Jjllwwvwa wL_>- Lj J_)l y ^—a (l_A jj ) t —^j _^j ^1-AojLa 

^ 4j L A—S' L_L^>c_j J l_A j—> • ^ A_a H ^ Aj l_A o j La 

^>cJ L) A_) LJ lp A3 / iJP J {£ L^ (J jS3 ^-a J^a ISL j L y>- (_£ j La j L 


1. molekularbiologischeMerkmale=mulecularcharacters 






\-* > 4 ! A_J.il J— S3o 3 ^is>- IjwJo d^>c_) J .ilj^w*>l 3 ^J L_) aS" OwLwoL>cj| 

• (_£ I • (j I • J ^ (_£ l~& l_j 3 ^^ _J— a J -■~° J- 3 d-^>e-s^ I 3 S . C3-wd I 0 i Ixi I ISCjo I 

3r“T 3* J^-i ci'^ ^ c$l. jl-eP j 

tjlj^J>- 3 ^ IaJ 3 SJ 3 -* AjIjLwoILo Lol jIS^Aj ^jL&^JwJj>cj 

aS ^ 10^3 ^Laiw^w^jo j>xSi .Julo^/ b ^ 3^~ UIp J.15C 

LJIp L&ijl tjLS^-UjLwo aS^ ijLJiu 3jloJ_Jo a3^"-L-o 18S _ RNA^-oL-o! jj 

jl ^aI—S 3 Ij— 1 k (^IaC^4-9 j —a ^J_P J^-'-^T L«l .3 jIaJ3j Uaj>- A_> 

J* • wIaIS^x* ) ^o ^*j iLJo d—<- wJ j C3L>Ja La j I 3 tJ3 Lj_JL>ej ^cj Lu 

^j3j L«j I U(^ j£ a_> c^o LwJoj ^La^JwJj>cj ^a_^_& 

a3^»-L> ^£IajLwA333^ 4-> IaJjI ^a_L^_>“ 3 I c(J 3 -^J 3 -* *A^>" j 3 . 3 

^jj£—A ^AjL^_> aS ^jj 3 J <Zj Ip^AL? I l_$C<kS" A_> . JjJLwwJfc 3 I 3^3-dl 


^-ol ^ l _^ a 33 cAXl^vJfe 31 ^Lwol ^]^S3 


J -J J c^ L 


tjlv*.o> I?1 L 3 .0"-T ) Aj) ^jjLwwj I3 (jlj^jL>- J. 15 C 3I 

^0jLji *)3<*_P 0 -U__jI JLo \ & a£ 

33^SlpJfc ^s>- .d-v^Li js>- A_> ^_A cIjIjI(_ j L/0 ^^ J 

O-LJlo ^j^2_>x_JLa ^^alS" j^yjt> IaJ,)I o15\jL>- aS «\jIo-\jLo ^L&A_>-LJj 


Ub^jjlA^o Ij 

1 _) ) ^j^S'yij j£j j—> ^ 3 ^ ^3~^T3 ^ * 33j~^ ^i-woi j)' j jj[j>- ^j-> ^J 0 ^L-o 

5# Y 

^A_>*y t_5^j 3 I Lgju L-oL-ol aS C3ww^l i^Sj 1 ^ 3 ^ 33 j ^3 3 ^^ *^ 3 ^ ( ^jj^^ 3 

j _L? 3 I 3 I .C3wwol 0 J_j. _S3 jLj C3-JCu 3 p_S3jo ^j3s>z _> ^Ia3j>-1_j 

‘J-LS5 ji ^J1 P J _J >- j—O _SC) _) j)) 


L>JJ J-i jj C5“ 


2. Placozoa 


(Logus) ebj\jL>- ^ A \—^ 1^ 

•("- 



Jot£ V 


b 





J?.(j!jU- lSjJj (_^Lao^jS" ^L^ISvj (_£4^>tP*ej jIj L> ^uJO j^-^> ‘•^—^ j->j)-^?-> 

^l&o^ j-S” jl ^g->-j—i o ji (Protostomia) ^ j - i (_£4_>-LJj *u 

.C^*-«-o (J^9 jij I -U-o_JL) li jl ^^2Xj < *jL>- jl («jU ij j\ [^-Jj ! ji ^5* ^*Ja3j-^ - 



<W 


IpT jlSU J&jAj <bS" jl^3 (I jJl> jj' ^4j>-LJj jl) l_A^uJ_wo| 

JLjj>-I I ^j^o ^«oL j> d^w«jj ^L&^J^L>cj .JJwJoL L&^lj y&y> I^ L&jl 
lj J«lSC ^J^_) ^4 _L>-aS” ( L& CjI) OLj^Lwvw^S" a 5* ^Ij 

^_& JLjl^I y—s I ^_SCJ .j_>I<cl3L> ^Uu.1 L&^uLwoI jl .^S^jjuLj 

jLjlpI ^ jjLo jl <lSsij cO-UXo ylLS^o L&^JuLwol jl aS iJJ.ww*Jk 

j^Jj>- .d—wol ^pl*-Jo jLjLj-\j ^4j>-LJj y$jJt> .JJwJoL owLo I 5yS>-jAj 

^ 4_> ^ ^ ^ j I L& j I • t *—- , -~ o 1 Ij I j ( l5Cjl-o^Aj ^Lo ^) I-a j I 

^ <CJ>- L ^_) j Ij yj L_>■ ^ 4_o & . J_) 1 0 -) Jo ^Jw4^JJj t ^ j ^ I ^ ^ ^j£l 1 <CJ>- L) 

tfljl* j J_>lo-LJo <CJ>-Lo 1 _3 y$ jl Lftjl 0~^J jjliLj b j^.- 5 

^■^bV 4^o ^Ijta L&jl ^.XwJoL^a ^j.ijjj5 ^Ij 4_) j*wo (_£4_>*y 

. Li ly 


Ub^jUiio jj^oiSo 

j! LkjjljLo (_£L4 j>-LJ j jLo y>- JsjIjj jIJJ wo-JL)I^ 

L»JoiJJ-^U j ^JuwL>e_) ^Jo^j I I jl y^A .w\J^^ 4_pjljw« JL- -W?b5sj 

"^—^7j—° |j ^~IL>4 jL_L? ^1-lS" 4S"^j_)l Ojl j£ jljl y) ju 2jy* ^ y^S y* 

j I L_$\J ^ I^1 y) lj w& I 4_>- aS d^wJo I ^ I 4_> I j«/2>zl^ t JJu I -\j 

^jJ jj jULo L? . -Aj -A«jo^_^0 J.U JolJb^J>c_)J C!b L,^>C-JL>3 

^1 .-LJj^_x3 <d>-L jo ^ wo ^^ j L ^^_) llg >~ 4_> <jjJ1 

jL-Jo4_> IaiJjLlo 0 ^^S* ysS^s>*-) t-CjjwvwJ j^~ ^S* tL a 

jl l-L*_) ^L&ijjUjjo j ^ t4_)^2 j I ^j_*>Lol.-\j-Lol^^o 


C —\_W_0 I _*_-_ 


cy 5 


^ ^ j JjA b jji 


1 . _'u 1 ^ j i —~ 


U jl 


aS" -\jlAX3l_) jliuj aj^ uSsj jLj^^p- l j ^ 1 aS* I L«! 

A_) I aS" t-Ljlo^li jl I -L*_t Ij ^ ^ T^ 6 ^ ^ -9 


1. protistan ancestors 


2. Coelenteraten 


3. Diploblastic 4. Coelom 




SCXwu-cS Jol5o *\A 

l-lo j I JL»-Jlo 1 5 jL -0 ^ y ^J-O jljl-LS yOAj 

p_j ^Ij_o jl La jjliio j-L .^-b ^0jL>- 

(^l-AjjljLja .-bio Jj j^-.ys l_AA_>-ljj.i j LaIjj^ i _fiS" l_Ajl .C—-j o-LJi^ys 

$y- lag >- ^1 jj L^Jo aJ cJjjj-*-a La jl jl o-LJ i*_--*_jjj-o ^Lao ^^ aS* ^J>L>s 
jl yj )g^>c-o jy I JJol y ^y yJ*S>c _<»-A <lSsi_) c-\j^ y ^ l_S"L>- yj JJol y ^y 
oS-o ^y>-y-* y^ 3 LoLo 1 y jl .JJJ S 5y>-y ^ yS' ^yljp ^jL-o 

p-> e£ 0 ^^-"* jL_* jl (^j^jj-fl) ^yL-JJ Jy> y^kJsS' 

-LJ ySoo-o LL-lp jy I Aj iLLS"y>- ^ 0 y> cj jy I .JJ-JjS^y yLy Aj Ij jLjo y>- 
j-Lo y2j>- jjj^ Lo ^ (_£J-L°^yj jLjJS jJj ^_£©jl-L>- .^P aS" 

j yj>- I_& jl Jj^Ljo yo>- jljyL>- ^LAA_>-Lji) jl *j .Jjjl—o^yo ^jl_^ 

La a_?M Jo y L-*> . ^ yJ ^y CL'S - y>- ^ I y j Lo ^j y Lo yj ySj Ip - ^J3 L> j L-o 

(o yj_j>-) yL-o ^Lo L_) A_S" JJJJ-v-A £_> Lo jl o-LS"l ^lojj^ ^Lao yL>- 
^ y y ^ djjjv^2 p jl ^J^jjjjo cSjo Lj-jyj-L-A ^Uij .jj y* i^y °~^l y*~ 
.X>jj\yi ^y>yAj y>-y LLS" y- ^ly lj ^I^L>cLj o J 3 -^ 

^Jx_) ^\S .(jLoljfc^^vo) L Ay*Ajyjjs j (jLjL&^^Jwo) L ^y^yjy 

JkA I_Ssj )g >- J $ A ) L& jj LaJ a y Ijj Jj | j lj y 1 >- 

j I & ^ ) jy y^j^K—> j Lo La ^ _ ’ ^y 3 J ^ ^y> j Lo La ^ J j Lo La ^ ^jJJ-o 

jl ^<lLo>- j^a ^ yJ^L-> ^0j^~ (_£4jLa.} lo I (aJ jl 

0^j) >j^T A_) j^jL>- CJ 3 I 0 ^Jw«lSo _ yZy J^Jjj (J^ - ^ J* 

y ji y^jXs r yA^_s ^L^i (^^>^) ^ji ^ tj^oL>eji^^o ji_A^ jjjo 

^ _)l^ jl A^ oSsj LwO y.yL-)J$ ^j-Oi C^5j ^ ^^|5jjo 

ol_$j Y_r J^IS' Aj ) -LJ ^Jo-Lo wL*JLj Ao (aJjI jl-A^) ^ -LJ) 0 - Lgo 

jl j^_ > ^y-L ^ 0 J^~ LJ^>"L-<) ^0>-LJj jy I o^jLpAj .(-LjS" 

^ jLol-A^^J-o 0^ ^ Ao jljjlpl j-LJ) a—vo2j .Jj ySj ^y jj L<»JJo ^S\j J^j 


1. Blastopore 






jL«wJo 4 > tjI 'j I-\j L_>- yj y ^y 3 l—^1 j\ 






Jf.-V" t 1 ^ cj^ ■*< C^ U 

b^j b “iJjl (jb&i 




A^y A^>$A> (jtjj ;l 



y\xAA ( J &AjAj o_jl^«Jl> 

ULfr 

J^L*) (^yA*A> 




oAjmj (_y*iA. 

oAm> (_y*iA. 3^ 

Jol^J 

Vb A> 2) (_$bbi_5^ b 

^^ub <ij yj b AUib jA 

la>5_)V 


. jlJU^^j^o j jUU-i^yLo jLfl ^IaojUj iYJ* ji IS" 


y > ^ c(0bL>-U > cO ^—y y> 3^ 1-w° yy->y^y 

^Jw«LJj aS”) (jlj!w\jLJ^ j (jijL-o jjj\s>- ^<L>-Lii $^jc_$C>-^S" ^ 4j>-LJj jjj>- 


OJj-^ A -O ^<Lsl_s^l 4_J t(^ yJj^yi j*—) tl yjj L> LaCjI yAJJ 0^J^° 

_ i lSjj—) ^ y> I .wLL&^^^o Ij Lwo yyj^ yj^s ^jl_$s->- ^ 

^SC) J_Ssj _jl yA.<? >c_ JLq wlL_>- _jUl ^ (j LJ L& ^ ^32. j 

^0 y^S> 4j ^£Sl ^Lac5\^>cj .-\j y-^ aCj >-LwJojL 

^-w*j£ i ^Ja aS ys I ^1*_ > (.J^S^y -LJoj 1 _&<Cj>-1j ^l$CJo^j^^1j>- 

4j ^Jo ^Ja_wo^_& tjL^j J y>*-A tj y>- ^la«*. ^ ^tojLo cIjj 4_> ^j ^L*-^ 
4 j (jLolj&^^wj 5jj ^^Lwo ^wwwu2j c y aS yjy& jS ,*X£^y J±S>j 

T_V A j ) $3 ^L>cjl (jLJLsl J (£j.y 1 J ^pl_X-Jo ^0 y~S> 

^pl*_Ji ^|_$w> j*—} jj! jl 4JbJl .(-^ oISsj 

d-> I jZ^>- ) 1^ j y~A ~bS" \ 0 J ^ c -\j ^ tj I^j Ij ^>— 

tjl^jlj&^^JLo ^L&cSC«a^>cj y ^yi^j 2 y .(y 3 ^ 

y^H. j-* (_?dU^ ^y 2 ^^ 3 yy jf yy ^ 


1. Vertebrata 


2. Ecdysozoa 




Jol&J ^ 


ij Lj La ^ ji_Sl oL* 4 LI .o 

'L^ww^flj jl aS" ^>Laajj>-L) L- 


oJlJ. jlpl j 

' ^jy i I J J . t- — ——^—-J OwAwO 


'j^Jj 


JL 


_> (jwLJo ^ tJJul^a o-LijjjL ^La^cj ^aLj! 

...^ t* • . i i i,— • i 




(). o-Ljo jjj L ^Lai_SCo->cj ^3^Lo ^_wjjj ^>^jL>- ^ J£L> (<.—a) I) :T_r yy&-> 

J jS '"^~y~^ c 6 -^—^ J_JjL l_£L L-SCoJ>o ^LaA^-L i_£_J jLj^l ^J^Jo 

.\^V jUliC; jLUj <_jIxS' ji (Freeman/Herron) jjyt> 


- LwwOl^^.. 


CjL,<g>c-JLa Aj 


L , jbi^T 


ur*^> J u^ 1 - 


aS"^j L j L> 


^La4j>-I _Jo ^1 l_^J ^l-L_S" 4_S* y*a j I Ojl y> 4JJ«^jI^ ^ ^^-L>eJ3 

c sjAjj>-l t JJjJwwjfc (jLjL a^aj ^l*AS* j LLoLa^^_£ j^L- 

A^_Aijl Lj) LLoLa.^ OJj^Aj . -LJj^^o ljl~U*4-jL>L 

^Jwo ^_a j L La ij I <j ^ L ijj^wwj ij Lw^L? I ^ -Lp (ij Li <j ^S^lj ^S" ^ La <l>- Li 

^y’J J5^> ^1 <_sLh 

^v£? 1 ij La o y^s> jr 0 (jr* ^ j ^ . w\j I ij ULo j I aj Ij {£ _y i^r^° J Lw«j 

CjLlJL>c_j ^cj lj_) Lj JlAi^_fl ijLSLo! La 4_> 4_S* J__jIo^^ pjjjl |t-A ^Jj^ 

i^La ijL _o i_ jL*—jl>I Lj i_5Lj_JoI iUL 4_> b 





^_SOl j—i aS Ij ^LwL>cj .^%-jk^ <jLk>l j*-> 

d^lil ^£>ejl dj l«I<g >c-JLfl .-L-alo^a ^J>-lLJjoJ> x^Sj ^J^L>sj Ojta ^LolSsj 
Ij (_^lji^_jj| J^Laj jLjo ^1 jj LuLo i*2AlpjA_i?l ^J^>\ ^LoISCj Jj2j>- jl 

. -Luk 5 4j I j I 

^-oo j I 01 y) |j 4_>- LJj Y Y j\S" (j Lo 1_A 2 (j LwO J ^ 

(3^""° J-S” ^s^X_) Lo I 4_S* jfjl jl ^j'Vlj-wO 

Ij L& jl aS" cl>— j j "-^' L> a_>-LJ j Jj>- jlS^-^Sj-So Ij jljl^jL>- 


o —LJo 


c^ 2 - 3 f*^'- 

4 i^*-lLJo ci«ww<»-woj a_) (jI Jc^o^L-} I^ jl jl l_AAj>-LJj ^iSl 

j y*-& 4 _L<»j>-jl cLkjl jl ^Sjbjl jl-^Lo OJLj^ Ifltf 9 $d- 

^L& 4 j>-l_Jj j_jj >j^-J 3 a 5 "^_o I L_> . J—jIaJLsL > C -~-0 p'y c.- * x la 5 a > 

A_> Ij jl jL) Lol 14 J 3 ^ jl ^3 ^jlSCoJfe -Lo Ij ^Lw^Lwol _(jLoljfe^^JLo 

■Zj£ j i j^ Jo: jlyp 


^jljl JjIComO^j 

U^jjj jJjl oL> 


LAOjjj^lo I 

1 &£CU 


L& j-J^j Lo^j 


|lfi>A3lo^o L ^Lbje^^ bzO^i'loj 


(bbf LfcCJ^oijij 


1. Micrognathozoa 



JolSo ^ ♦ T 


LlS” 

(UojI Lsb^jy Il5"^^5L^o 

(jji^jU. y ^jU. (jittf/ 

Lib j ^9 

UbCjllS^oli- 

^{jlaojS- 

U*iJj^ USJ^ 
jb<_£>Li ^libf £ 

cPry 

(j^> (j^p/ 
jb;l> (j\&f>/ 

<j^y 




l j- S" ^ ) lSj^j OJ^ da jl yO iJb>3 y* jy^da lj jLol_ft3^JLo 

jli_5olc^_^ ci^u—& j (Ijjj^o J_S^ [) jli_So!o-wo^_j 

(j_jj ^l_Ac_$jo y^') L&AjLwO^ _) ^ jLLjJ,_ i .JCCS^ _ a ^ j|J__>ICbwwo y—> 

^>-y yJ I lj t-\j yS>yO C_J y^S> e>a 0 ^jS yJ I 1-* jl jl-UjLio yS>- 

,-\jjl^ (_5^-*- ) j ll^31 Cbwwo y oj / yj I 4_) ^L&<L>-LJj yj y da ^y jl 

jLolaoc_$o jS y^-i !J_jlo^b j *-*—j lj ojj3 jlJ jjL>- jL^ 

jl ^ ^y&lSi-^o 4_^ JJjta JxijS^ jl&:> <6* jl ] -bjL^_A 

a 5" ^jL&jl <.(_£ ^Snj 3 ( jLL^jlj ^l^jl jULaoj^- ) [c^wol L&c_S\j>-LJj 

jS ) Jay-^ y 0 Jj- to LacSsj^j ^_J^~ ^ L£jS^ cJISwiI jl 

c^. & ^ 1 &jl jlJu jL^ ^ jljl-b- y>: •( ( j J ^Lwo jjj^j ^iiij>- 

. ^JCao^j L>-Cb>3 yA j yk o da lj jLLwo<U»wwJ ^ L&^» ^ y^i 

jl t-^jlo-b^ ^L>cj 1 ((j^j 4jl^>-)) y )jl Jj Jj>- ^1_A4J>-Ljj y^ 

i^C,dj >-1 Jo jl lj^-S" jl aj 3 JJ1a 3/ d- 5 Ljj ^3 4 j>-LJj l_$sj 


1. brachiopod 


2. Trochophore 



^ * T 


d—O jl ^lojl-LoU_) Ij 3 L ”- J ^- 1 ^ _jo ) *A_> lo -Uj ^lojl-l)l4o ^Lo?l 

jl _ 1 i *bjj—> ( - £L&aj>-I _'-*> Lo l &jl ^-lOLjo y-^~ a_S' (-L_>l<ob 

^ <L<»-jo>- . -1) bo j dJ Lo I 4o j I ^a ^J L-Jo dw-*o j ^ L& 

o-\_jo y^x—a j ^*ia9 j^l?4o ^o j^^ jI l_&4j>-l_Jj jl ^y^x-i Ljj-a 


^JlJS <t_> ~jj jl oiU^-4 

Jb-^jo _-o C j-L_> t^C, -Ip —-fl ) -lo 1 ^ ^lo-lo>C_< ! ^jQ2_) L ,1^ >- !-lwoL>C )l 

t ^y^is>- L L&C_$bo^>eJ ^L&^—*o2j L ^^e-OjLs 

I5b> I ^-lObio y>- ^blis JJ^ jl ^ip 4o -lol ^ ajloAS* jl ^.S” jL—*o 

.-Aj^ jl L&jl d>—o| J^Sb»-o aSiJj^- i-\j j! jb 

^ jb i^j —* 1 ^L&ao^S ' > c4_S" -\j^^_) j iji ^5*L>- ^Lj ^L&Aobio (JLl« 

^l—o (^Ijb L&^(^4-J^I (^Lo J C-\jl4JLJjb ^y*^j£~a j-\j jljb^^O J 

A_> jl-l-o_job j\a ) jl AJUo-lb* jljl-ljoj jl oljL/g>c-JLfl .-\j3 

ClO1 «,i^ >C-JLo j^SbJ l-L-l-O^O C_—> y~S >COJ jljlj^J L) (^-L^bjj ^jjbp (1)1 ^AP 

2yS>-j -l jl^3 -lo L ^jy* lj ^-U^bto^- :> “ jj-) I -iJl-bl yj ^yO aS ^Sb 3 

jl J**-* tjljl-lJl)J 3jJ o!j l > ,^> >g-JLa jl <lS" -\j J^2-) jjj I 0-5 .-lJUoljJ 

^-ol^ Jod—j j Lo ) o d-'L o2J>c JLa 4oll>c^Jj.-A_j 1 4_X 0 jL a 

-LoIai_3j jL-« jl jyiya cijL-s^ j^2j>- ^y* 

j3 jb_9 CjL,^>c_J1-o jl 4_b" -US"^_os -lo lo i ^ xj *C-w-ol o^b 

^J-ol_Sb L? <iS" t-Ll<cOjb o-Uo ^L ^L&ojl_9jL-o ^La4o^ b"^Z-o 

.-\jIa3j jLwO jl y. j4o 

^ jl*-* oljlI^S* 4 o tL&4j>-Ljj j- 5 I <-bb oSb ^L&<Uo2_-o2J>- ^J—b>ej jL^J>- 
jll« j^l?4o .-\jl<C3<L4-j->-o -1>-I^ cS \j jl ^1-lS" U jl aS" o-Uo 

.-LoIajisLo (^Lfl^—jol a _J^l jljfc^^i-._ j t_Ssj jl ^jjiLj>- ^1_^ jLL-io 


1. Ur-Protostomier=ancestral protostomian 



JolSu ^ ♦ T 


cjl4_Jjl ^l&jjl jOla ^>^-1 IaOLa^^^ j L&jlao^fLu 

lx ) ^I4i^>- 1 __jl_S\j ^jjI_S^I ^1 L&^jl_i ^ tjL&L_S" 

jiS'L (jI ^p-j* aS j5L ^1 ^jjIS^I t^jlo^^ 

. Jjlo-Lo I -\j-L) d-' ^4Jl$\j ^Jwv^l ^)1 ^ ^ ^ 

4_j d->Lo^>~ I ijL^S" ^1 jj -\j LJj 

^ 'j*aJj *5 JjJLwvJk CjLo^>- Jl^ISsj tjlSjJJk^JJj ^C,\jj L>l .-LJjLo i _->lj_>- 

^jJ I L ^ . -\j 143 L> ^jj ^5o 4_L>- jA ^ I jg ji (j Ij I Jj U- “^-3 

j>z!a ^jL&oj^L>cjI 4_j 4JLJoJS ji ^^aa ^UJ^I CjIjIj^>- ^Ijfc^LiUol 

^_& j! (ijLoLft^^wj ^ ijLoUo^3u ^JjL« ) <3>b^_>- ya ^jj I ja\ 4^ JuloJlJ. 

^Ax-> L&ij ^ t-Ulo-LJo jj LoJLo 

0 J_Jo jjb L_i? (j Lo j jA 4_) ^ 14 . j2 ■> « /2 >- ^ ^ ^ J ^ J ^ i -\j 10 -LJo ]gtf>- 

jig ) l_$sj .C-w)l 4JL_9j jl ojLj^ IwL*_> j (o-LJo C-wo-wJj «A^>- tJjj *J\Sa') 

^j—) I ^S^j—)\ ,<g * >c—JLt ^ ^al (jljljjl_>- ^j^llp ^L&4J ^S* ^ 

o^l—xJl^ j 4"i^ > t-L_)l<H9l__) (_^ljl^_Jj| 4 J^l _ > w\J^_>- jl |^_Js2_P _’ 

Jliol [a 4_> Ij Ju.15^ jl ^l4Jl^vJ>- 

(jLaojIjS^o l ^y l j^_S' ^JlJS j! j_^_a .jlj^L>- J^lSo (j'-ftjljji 

__> JLo * i^*" 3 _ i^r*4_> 

(_5 Lii^_jj I 4_S" I jju I j I . d«wwo I 4jLJj a$\j ^ ^ L j tj L« j 

l_j ^ _ j _> cO^ 3^ jL—^wvu d^ljl 

lol >a ^_& Lfljl_wO ^jlj jjl ^jj I .C-^-wol 4J3cJ^-° l)_2-^-w*Y * 

LoJ1j>- .j_Jo _>! llaj>- (jLwo ^jj I ^S^jj\ Ij <.$ 

t>4 l jU l _ ; lajjj L; *-$ -Ljleij 

. I o w\_^> 1 ^ ^i * - - 1 . " .. o ^^ ^ 

J^»wL^J>c_) .C-*-wol 0^ ^\ < j\ I j* i s2>z1a jlpl CJ L^>- 

^ -\J ^-A 4_^, Jl>- j-^a (_31— wo (j0^^-^ 

^J^—l ^j—- jljj-i jl (jL_34_Jbjl^j) jljlji—S” t yS^sk —) 





ya yjy ^y> y jjy j| a£ CjI jS*S>- .yiy JLo (j* * 

lx_) jj)»,^:>- ^ojLwo i>Sjj ^2-o cJL~° tj^^LwoYW * ^S'o^-wO t 

^S^^ojL (_J^ (JL^ j* * 4_> jljljjLJs? ^<l^_Jl>- j^o <c*JI .»\jlo^/ 

^ La j ^ j L_) yz^~s> c_) ^ I ^_j (L) Ljl-wvu ^ y- * <) (j l__) j c5"l__>- 1 o I 

jl jlSj^ aS ^1 ^1? ,-\j y* 'w* 3L> ^j-waj cJLwo (j^^LwoY^* 

(jlSLAj j—> ^Jw«_!5 (jLwO (jjJl^oY * * ^L>C_)IwO ^ .J_)!oJ_Jo t*_^_JUwO l_A^jjl 

oJlJ. jLJL>Ijlj Lo I ^ojLwwo i^S^j (jjjl-ULwwwj 


^Ub4^L»o ^tybt y 

LajI ^ ^ 4jJUa» lj jj-woj ^jjIj (j^S”lj^S" (_^LaL)Ij^^ ^^LwJoj^waj 

L_j ^Xjlj_sl ^ ^Xol-L_ i L> ^j—>-l j—* y-> I jl t_5sj y& .JcS^y jj LoJLo ^_a jl lj 

JjS yy*S^—> .^)yS)^yi y2S^—S^a j|jjjU>- jl yy^a ^La4Jj_S” ^^IjJLjI 
jLo j^aYr tjjJ^-olS" (jlj^^ A^s>-\j y^ ^I_Ai21j yj^j\ ^j^l ^2jlj3l 
jl) La d- 5 ^jjIS"^I ^I^jI y *~S jl ^*>1^-wo • t ^ ,ww0 ^ o-LJi jLpI y^ 

((^-o 15^» (j I yS' ^ ^ lj L> ((J Lwo j Y Y* L> y~*-> l) Lwo $ j LJ-wo Y/ 9" 
r/A d-’L^_>- ^lol^L i JUjl^I jL-oj jl l)_^t cCl*-wol qJlSi o-LwolJ 

Lac!j yj\S^\j—i I j~/2>zi* _ a tJLwo ^jLwL^_«i_5sj tJLwo ^jL^L^o 

(J^A?>- .JjIo ^y L« J y&s>- I Lo y I ^ojLwo ^jlla-o jLo^L^- 

LaOjjjISjI ( y~y JL^> ^jLJ-wo \/V ^jl Y/V jl) ^Jji 

l_Ajl jl l_$s-o yj L_Sjl ^La<H>-Ij^_j (j I jl J^_> ‘LLvjrli^Aj (.~\Jlo~Lol Jj- b 


^L>-4 _> (^lojl^ ^^ <c_JI .j__)l<ii3L (jUuil 

tjlj^-s L_a jl i ;LL_pI ^a3 j^y JwoISLj JJ^ 4_> Lol t-\jl<cLJj|-i5C 


^ £ lj ^LCJLwO I jjJ I (j I y ^y (_^° L>C >0 I yj LwO I y J y yyO \S 

y> y y^ ,JC^S)[j o^Lg_) yL ^.a yA^py <u L y yi*j jLww^u JjL^« l-Ajl aS 


1. Proterozoikum 


2. evolutionary clock=biologischeUhr 







LL 




jljL-LI jLSIj I ^ 


—1 ^ J jJ1_ >- ^ l__A 0 JIj^L - ^ 


3 ' 


.Jjj_JuJiSjj^a Jba (j J-al—aO'f Y* .Jl 9"C^ 

^jb«j ^U&ojI^So-wj 31 o-US"l a£” j*\ a_) Ij ^,1* 3 


lS^JJ- 5 


jcjb 


cr^ fC~~*-’ 


Y 

Aj Ij jljji ,jjl L) Lo LwJo ji 5 5 y3> ^A o 3^a L) l_$Lj j j j li 

a f V 

.o j j^L-wo J cSLjjjjj^ 4 c ^Lx ^-jfi 

^v-A jb ^Laojj.^ Ij ^Jj>-I4j ojbj^ jj jj c_$\->-^L aojj. 2 ^j-> I ji i_Sb jJ& 

A > t_5Co^j^Jl_j tjlj^^ jl ^ (^ < '-Lj>- .313^ a ^-^wwJ3_> ^jJL$b>-j) S* 

^ojj^ tjblj <lS" c (j l j I w\j L>- jj! ^x^s>- 4JL-0 c_$\j Ij t_$Ljjjj^o 

^X - o >- 4*_**0 ^j?ljJ^-L -3 ^ 3^ 1^° ^j*2->*-33a td^wol 0 J-Jo i*l-OL>- tjLo JJ 

J^-wO j^o ) <L-o Ij / jib ji ^Xxj C t -^-° _9 j _^' ww ° ^ L-Sbo J j J^o ^j«o j-'J J^ -5 ^ 

,C~^I sib (_£jj (i-SCojjjJ^ ^Usjji j! ajji 


^jjj^olS' ^jJ^IjJU. f*-JaP £ 3 ^ 3 

L Ij J ^ j 2 ^j jL-o^_j (j Ij jj L_>- 4_S" -\JJ_Jj I JJu ^_J5 J^L_>- Jj ~L_a ^ La i_2 j 3 a 

.jjlo^Lgj ^Lwj& ^p 4j b JLo tjj_^Lwo(!bTV 

jlpl jl colj jS" ^Uj ^<lLs/?I_3 l_$\j JjJ I 4j is> jj^ o ^Lai^SCL-o tjLwO 

. JJJLwwJfc I I j I ^ LJ Ip aS 3j ^Si jjb U? ^j La ^j j^a \S (j Ijj ^ 

jl jjujL^p c-\j y3>jjtXh LaojIjSw-o I aS" ^jIjjjL>- 

C^^dw’j-J (^Ijl^ J —SLj> —>1) lAjjji—P- 

j (Laci^wo jij j^> L> La^J<\_^) L)LL-U_ i c(jlx_j ^j _ i tl_Ac_$C^ywJ c(^*jjI_^ 

c>Jj^ jjL>- ^La as>- Li <l^_a ^jj I aS LUS’ |*~^aI j^»cj j$\ . (jLwo jjjL^ - 

j-'* - jl jjo^Lo ^La<uIj *Aj j*j a j3^ 

L^r U3 t-LJols ^*JSjj ySb Jjl jj tJjlsi^S” Ij-J jJ.,-7S»- Ij jL^-S'L) 

{jjJ* _> j A_swbLs i_ 3^ J J ^ 1 J yI-*-wsb 


1. Ediacara-Fanau 2. Phanerozoikum 3. Palaozoikum 
4. Mesozoikum 


5. Kanozoikum 


6. Permian 



^ ♦V 


^Lol—!X j <^0 Jj 4 ) jl y jj $^ 9 _>1 1 > i?L )jl 

I 4 j I—LJ ^LSI 3 b Ow^-^j ^ j ^ j_$b:> 

^ ^ 1^ I — . ^ * * a) Lj 4»alS' y ^y^ ^ I ( ^ 1^ I ^ 4i «Aj y , ~ /i C & ^ 

t-L_>l40ib ^_» jL/aLb' ^jJ_i jLj jlbU 4i"^jL>- ciOw_A (^jl^>Owj 

^Js5 o jl lwl*_) 1 o 1 .0-«~— jb— ^^_jl L_a jl jl ty~* a 4 1 j 

j-i j-^~\j\ jl °JJ^ ^d jr^ 5 j c5°j^ 

L_^w_) jllb' ^j^jl_J>- ^4j>-LJj ^jj I ^ O^LoI Oww04_> L> C Lwlp 

IjLbL—I 4_S" 0 ^ y-> j*_ ) jj ^jL&4jS' c j_5\j^ j^Sb 1 o-.iSbjo ^jj j l jl 

oUl^ jl ^./g* > . J__>l40Jjb ^JujLO yZ>- ^jj lb jlj^^ O^ljl y^~ L> 

jl l5\j _& j >j jl^ a < Ij bl P jjjlib ) jlj^^ 4_) ^-L*-*_a 


j I t_5sj a j 1 j j1 _ j I j bl p IS' J _, (j \j^ 5 4 _ ) ^-L*-*_ a 

4_^ & 1 A jl jl_J>- jj _!1 1 1__) ci ^Oj4 >ljl ^ 7 — 4 1 j jj y\—P^- ^1_A4j>-I— 

4——*» ®-^- w0 (1)^_5^ jl 

JL^ (jIj LJ_p ^jj^ a\Sj _) 4 _> _ a (^14_>*y 

.JLjloi jS* 

4 > Ljl>c_) Li' L) 2 j Ip I (j Ij U- ^ La 4j>- Li Ju -LJo I 

I LAC„J_$L~d! jL_ j ^^jl ^1 4i" ^ i^° ^y i-^L^ ^j-> I 

j^1?4_j C-^w^3lj I ^laj4_) ^JwoJ^>c>5 4i ^Ij^ol Jj ^jj o^j^l C-*-wo^4_) 

4_^_A^j_jl jl^_i'U 4_i' J_Jo j j) \o >- !iii'^_« _) lj J-* ’ 1 

^ y~^~ oLjwwiw._ j L_j ^ij^Lio ij(,iLA4j>-LJj 

0 ^^^ ^ j-a-a ^ l) 1 4 > c— 4 l^_j>- ^Jj J_Jo ^_)I ^>tLwo I ^Lac s*>lp 

*J£—a ) «j — 4 iCOtj .^^Sj^a 

<^*~Sjj j o-\JiLw*) ^\jz>-\ I j^xj yj ^ (L)i sy^yA i)y^S\ 

>Lii J ^_)l»Lo 4_) 0—1 ^jis^a !^aJ tJ—L 43 0> jy-A 3 LaLj^ l 4 I 

^i?L2_J>- ^__) cio 4-^ i—I j ^0 La jl jlo—^ 


1. Vendium 



sc **^ ♦ A 


.dlodJi *31^ jjy& L) JLd^l ^w& d Li .d—^1 <cc>-Lwu 

(jlj^jL>- d d>- d>-jl ^jdo ^jdl^il -9 ^dldo ^4_L >-jA ^jJ ! 

J-^'j' J oij^j-i, -C+ij-Z j^L_> ld*_> 

_ ^£j^j\s>- ^4_>-LJj _ JlJIS" ^-woL-ol A* ^l! V* Lo yL> olS" 

^_) 4_S" l_>- 1 _j 11 d* > t d_> I o dd j I d d_) (j L^o j (j I d^ 1—j I 0 lf>- j ^ 

4dJl .d—ol oddo 43l_o?l l&^j—>1 j-j ^lojld tCdl P j-L*- 4 1* 

4_S") jj cIj^jLj>- 11 c5C>-^_S" c5s-o Ld—__wo ^5" jl i^jUlpI 

4_o 4_S" tjLwo jl (d_>l4dJj|.i ^a jJLS' ^>—^1 jldo 

Lai tdlo^J^I d—04.) cd.i j^ld* ^d*_> 


4_iT o 


lH 


id-) )ld_> 


2 _^.^LS" jljj^ L&jl Ilj_>- 45"^ 

si J-! Jd I 4_> ^_& (jl J .d—o| odlo_ i I__>■ 4_ i ^lojl° I_&(jl 

tddJold >e_wo ^Id ^ 45 "^j I ^ (j^d—lp 4_> Iftjl ^4_^_& 45" 

^ > (j^d_> ^ j - ’J (_5^^jdd j^ .C )l4JL_9j jL* jl ^lS*4_) 

odalo dw-04j ^lojlj5d ^S"^ji> JJdwvJfc uU d3 jj^>j| 45" dwd) 


4_S" I j l_>- 4_<>w& t dcdldo ^1? ^L&d->wLo jLoLdd-wjj 

(JL-O (j ^ _4j>-I_Jo TO _ JjlodJj y*J ja\ 

^dl^—sl J I j^_) ^j-d_>- ^ ^A 4j^ 5C>- .-\jlodol d)-\j J^A IS" (^^^^1 

j*—Z>-\ * i0 ^^j-> I Ij I_A4 j 

jl 4_S" d—ol jl ^dl_j j I jl ^jc>c_) ^"d—45" Jjl(jl jl ^5L>- 

^ 45"(jj_^- dwO ^^o^l 4_j 43^dSCo ^Lftojl^5\do ^OwL&Ldo 

d-pl—o d-o c_5j^5" 4_> (jlj^jL>- ^Uo-Li Ido ^jLoj 

^l_A^Juwww3 jl 4^>-(jl jl ^jj (jLaj 4_> cd ^ 

^ ^53d^Lo 4_>-^5* i^S" p—&lIdo ^Idpl ^Iddil ^y* 

Ij Lo> ^j 4 <> LdJo d—wwo j OloLdS" la I td5"^a Ao jL-«o ^aIS" 

j— S^-> ^ C(jlj^jl—^1&4 j>-L_Jo ^dld_ i ^ I ^__> 4_5" JCJi^_a jl^l_^ 





. jJ bo Ij i>S J j ^ bLa J b-*o A L« j a5v 1_> t ALwb I ~\J ^Jl*_a |j j^a bjJ| 

j jx-^jS olSAL- ^ A ^LaCjjLj ^j-*»Lwol (\ WA ) ^iAjLl-o j 
AL~a AjJlwo^V * Lo^aj aS" Jb^S" LA^^j^a ^^ ^Syj j*. LAj 

jl Ajj'bb )g _Jol j .w\_>Iow\__Jj b >- tjLol a^^*o ^1 ALLa^^A”"-* i 

JUj^I .d»-wol <ob i^yy r^° ALo A j^-dy * * ^y*^~ y^ d)b*-o^ jjL>- 
cJjlo-LoI ^L«o ^ j>- L&^jLwoI ^ ALoA^b" aS" ^o^b 

.^J^3 t_jLwO J jJl^jA* * ^bb^wO 

^j ^b°^_j c-j Ij2_p i is; j—) a a^ ^ u (j ij j l_p i ^ La <u 'a^ ^ 

c A La Lb La A I jj I ^1 ^1 La a*_> aS" t-ixUol AS" L-a_> ^^_>- j' A jSL^ 

-\jj_jo ^a 3 La AI jl aiJI .Jj-UI Jj Jj jljjjU- ^ La^jU 


La ^OjL-w- OL?- ^0 Jjb^jQ?J>c—JLa jj J^l aS" Oj-A>- ^Laoj ^5 ^A^wA 

^bL wL_3 ^LaAjLAo A^ -blo-Lal ^j^-jAj AA^9^ A^ t-)JJL~*_A 

AA_9^ a' d»3L) ^LaojI^SL^ o a' ^o-L^>c^o AAj AL^>-Lo cLaA' 

aS" C-wb JLo A J-A-wa wL^3 ^LISsj Juj I ji ^ajAL-vwa aS" J-JaL^a ^jJ J^A lb 
LaA' ^LaaJ jp> jj*& p ,-UitL Aji9^_S" C-Jjj*& ALs JjL^a 


a_S" . 


J 1 


4 —; ‘-^J"’i_s - * ^ obj- 5 


I i .J__)lo^^_) y y>j jLw^u ^j^LoA^j 

^i_>- AlAA^ a j J jLw^u a_j aSLLj t-Ub -Lojl^SL wo blAj^wLl^o 
.-\jjl-\5b ^L>-Aj ^ j>- Al -CJLwLI^!o ^t_A ^IaJ j£] p L) ^^jI 
aA^I A^bx^»-lj^j ^JwalSb -L)L)^a j& At*^ ir*^ AjJ^ LI 

Al aA^ bx^-L^j cj o*j bLjij>-l . j_joL a3/ ^LtjI 

Alb^^lj^j «^-!LpI ^jj^ y^ LaAj Ar>l aS" j^^A^ co-UbAb^Aj ^j^ 

^AjL Al y> ( ^— a y>*—) ^jj I a_j . w\j I o -LJo ^Asj A y ^y*h>*- a cblo^ Jz 
1 a a_S" A ^ Alj^Ur d-^’La ^^Jg ^bip ^\y^ ah' 


1. Ayala 





Uol j y aJj! J^a\S jl J^_) 


^ ^yj f 

y ^JwL>c^o j ^jJj>c^o *0 ^_A jjj 


c^ljl wL&LJj 

Lo j+^xj jbL,l 45" wLwoL>cj! L>-^jj| 

tjlwL^s ijj_) j L>jb>- Lwo JL^jul c_5sj i^Ssj j^j ^la *■ ^L^^l jjjl L 

J' 5 j' b jri^- i y. c/b ‘^-’bii" lSU ur*r-“J J-** 

jl ojj^4 j cq'j'^jI'o )g jLLx j t jb^ ^y^z^s>z jL a 

.C-3l jjS l_A4Jb jLg_> 


4_S" -Lbol_ j 


lH 


ji ^j _^ j_ ai ys 


'j** J 


lSj/ 4 - 




-\j Li 


j j * * ^.b*_* c LiT j ^ j $ (j lj U- Oj jj ^ La 4_>- Li ^ 4 _^_a 

La d-w^*bL jJl_o ^ LaL)Lj^j 4 __ j__)l<c_Lb jj^2_?- 4 ^- * tjl «*> 

(jLol-A^^bLo ) l_ACi*-«o*bL^J-oL l_A(jL^j 4_)'i/<Lwo c((jLJ<L«^5 , La^jLwoI) 

(jLu-SoICi—wo y—i c jbjl_A.i^X». ) ^l_Ao ^^yj yjy y-fr° j' 0 3 ( OLoLa^^wJ 

^j^2J>c_JLa L ^l_A4j>-Li ^Sbo (j^bSl .(-Ljb oLSsj ^_r (J^Jj>- 4_> ) l_A(j^ji_>- ^ 

.-\jjl-\j t-LJoL ^1S*4_) La jl ^-L^LLj y>- olSLU- aS 

oj jS* j L™j t_SLo ^ jL_> j^ ^Lao jl^SL wwo jLwo j^ 4b La^^S" 


jUj 

°y 

oi J 


(“J^ 5 (_r^) 

ul)3 5 

jolSb^o) ^IaS^9 ^LaIo 
<-^ 9 l5 > t^U^fcU jl 
Agnatha 

ytjjJ (_Jb*> ^ * 

ubs 5 

t-£jylb} JL j ^jL&lo 
|obdj yyjSUA jjbj&lo jl 

Coelacanth 

y*£>, jj^LyoVY* 

^i^w) Lie- 

(<_&*>jijili jljji 



yjj^O Idc* 

^ •—(jl)5^ 

U^j> 

^jjmJ (_Jb*> jj^LyoVY^ 

( l ~^£t$j$j a tj?*^ 1 . (3^3^) 

o^y. 

Jb*} jj^LyoYY^ 

Lie (_^<Juoby 

^jl^l jjb_XA*J 


. jljbo j^> uS"jjj (_^L*>(oj j£) oij jj^L jbj :^_V Jj-l>- 


1. Conodonten 






^ <(<cj>-LwJjL jl y-^ C-—>cJ L J cJj^ J^J 

^J^2S>S _ijljjjl_>- _)O^J jJa i jl Ij jLilJbjJ-^ L^° C-U-LJo^^0 

^-Lp Lao^j £cJa^ j^ j jJJk jjj I ^j_>-j L ijljl.Jjbl? .3j^T ^ -L^jb 

5 jy* ©jjj4j ^jLww<» b?l ^-Lp i^jb ^j_>-j ^£->- y* jy^~J^ jL^^J^I 

_o-LJL) o^b jj ^slb ^ojl-Ul^j j j^a L&ijl ^Jw«l5b ^jjL 4b_ jLjlpI 

^ ^.Lo Lbb ^ ^ La^ * t. 1 , 1 . A J [ ^ ^ - ' 0 ^ J ^ ^1 ^ L —' j J l l I . ^A^b"^ ^ <o w\ ~ 1.0 

. -\J I o -U> <cjs»- LlJo jL« lb j j I y L>- ^ La ass>- Lj 


OL^tbo^o CU^Uji 

4_b Lvi2J>e_JlwO 4_b d—wO I I 4 > LwO l_^o I JA ) 0 .} j L_S\J ^LwJJ $ J J LlP I 

4j j jb. jjwjo L o -LJo LwJj j j I d^woj ^ t I ^SLlo La j I y j y* y* {S 0 ^ j 

ij j-w^bL j ^ L) Li L -L ^p L*-jo ^JlSLjo L>- 4_> Ij y Ll-o jj d^>c_wo j i) lb 4««,wb 
^jj I 4b JjjisLj^ -L*j ^JLI jj o^jb ^JJu4j!jI L)LpL*_Jo 3yT b jj^L 

^Z->- J J-jICjjLiIo jLw^j CjL,^>c-JLo y L-J c^Jbwi^pLxbo OJjb jA 

a5" I^S"^_a ^Jw«lSb ^1? j! JbLjo ^pLcJi L)L^jjO>c^ a 5" _Ljo ^Jjjj I J^_> 
^1 ^_^j .J_)lo-Lol td—wol o^^j L)jLaLo L-ij (3^^ jJ 

CiwJ L_a L) I ij > ij *A_Jo ^jZs>x—) wLL_>- ij ljL_>- La 4j>- Li ^ La ^SjJj ^ 

L_a^j ^ La <L 1_JLj L_« I . ij 3 b o j j) L L JCu i ^ ^iLL>- ^ La ^ ^ oy> ^ 4_s 

^ A j! JjJ^wvwO oJlJ-^L o^ j) <LwJ ^jj I 4 ^jj I 4b" Jjljl jl ^^\s>- 

Lj iJ!j^Li^_« jLolS" ^Laoj ijLwo ^^Sl .jjlo-LJo ^L>cj! 
Ij Cj Lz_v 2 j) I I jt-'k I ^ wL>c» -\j L i p-jb" ^ j jJ>- ^j La C-^A LwJo 

4b" ^ / ^j^2J>e_JLa lj IJJ Oj J-s^5 Jjj I ^ L^u ^ b JI ^3 ^wOJ ^J ^ J j^o Ci>3 - 4_) 

I^LaC-^aLwJo LjI .4j L iJbwwjl 0-LJj ^L l^b^t_A ^jwfllbsj l_5b jl ^i_v^l ^wA^jl 
^_A jl AjjLij JS>- jS* oj^b 4b ^X3j iJb-wol ^jbL4J> I^b^-A 

jL_^vU JLjL^I 4j Jlla (b^ i^j^^ 1 y° W ^ J * ! jl Ij 

^ j jlijL>- (jL&pS' t jb^ J1.U ^Uaj^ 



Jo ISA ^ ^ T 


( ^ ' 0 iXw*> ^^ l ■> ) 1_J ) { ^ A_) | -v-0 j! .<= >XwJ ^yv^X-i LAj A_! 

L)^A_AA>cjAA>- ^Jw*lSo j»4_j j^j^s ^La^»^ L*l cAjIaA3A_o~AA>- 

.Jjlo^b CAwwO jl Ij ^ y>- (jAj 


[jj^Lvj^^c ^jl^o ^Ia^LS 

Cijlj2_v£? J«ISL tjL^>- aaa^J Ai^Lij_^- ;> “ ^SLaSL L a5" ^jLao^jS" ^S1 

^LslSL o^^S” ^jj aa>- Li ^^-A> i*_^>-CA-wol t-\jj^l AA-~o a_> ^g_>LLo 

(a_o L>tLo ^j Lo aa^- a_> ^a*_j) aaaS” (^ aa> ^<»sj>- L o ^ j L a_>- Li l_$L j lj 
jl 4_S" Jjj_www& ^jlaJ ((^La^aL*)) y l y^r ^1 y c—■>j^>- cJL» c_5L— 

Ju L b (_£jLjAJl>- y^*2^ l_$\j ljL^?- A_> LAijl 3j^T j*° jj Ial_5L^_> 

^gjLiwo Ou2_s/? ^_a jl ^Jjil^wwo LjS'L^S" iwjLipl LI aS" ^^yly* ^La^Lj jl 
olSL |^-A^ 4 j) .c^-L. jjL»jL« cAaaS^« lS yiS^a ^Li l 5L jl lj 

y> aa>- t aa.^ I c5 ^aja« Lip I ^ <u>-A ^ I jj aS* t Li iwwj j aaJ L>- ^jj I j $ ( 
^Jw«IS\j j^-^AAo ^£AjcSsj .^j^I^s Aj Aj *-A jl ^JjiA^wO lj AjLLs LmJ^A9 

^La^I (l^a'a** ci^J^ lSa'a-* 

^js2*/2> cj ^IajAAj ^1 l^aa ( -^ j ^ bS” c~J ISLjISLL ^<l>-Ijj^ 

(^Lajj^LjL jl ^LaL j oL>- -Ailo^jS" I-Uj 

Cjlp*)LJi3l tC—I (jlS”'Aiijj ^LaL ^ o j^p\s>- <Lw^Jo jAi^jjl <L-olj^5" jljj^ 

o^ L! l5a^ a^° l£^a^ CA-w»»I yS L»-« !Aiu ^L aj ^S”Li 

^jAj>cj ) 4_woLA^ jl^Ajjj aS" ^2-) j^_) I ^jA>A j L ^y I .JlA-L 

^L_j a_S!_ cAj ^ ^_SL a _J^l ^Laj^woL_ i L jl ( l5Lo j j j j_>° LIja^ a^ 

^jjl^jLj tiAA-^l cSL^aL^wA AjIaA 3L (^LlAAil Ailo^ y ^_A I_Aj^woLj L 

) A ) I o^^_) lj L lj (_£■$-’ I Lw^ | AA^—’ J ^-Aa LLj I y 1-LwO yj 

.(^L ^t-^l y*~ y y**- 3 ^ w£? A J LlSAii^ LLa* (_^ojLj^ A^_j ApL>cjL^? 


1. triassic 





ur 


tj ^Li Jal5o Jus j 

yy ? 3^ c5°y^-0 j* 5 ^y^y 5 yjj^ <S*o^ <y^ 

3yJ>- 4_S 4j^y(jL$. & l_a| .^-wOL wL& l_Jj jj ^Cww^S^y ^C>“ L-O J^-wa j 

4—j)) ! C—wo I o i / 0-0 ISLo j L^l? i JSLc y 5 ^ ^yo? y° Cf* ^ ^3 3*3 ^ Jy 33 ^ 3 
la c ((O-wwo I ^ I o j I j^lwo cSj I -La j 3 L—o I (J 3 y ^3 ISIS ^y I ^y> I ^J-J 3 Jy 3 LilP I 

.y> y-*j ^—' 0 33^~*33 y^LA^j)*.p. S' l__j o^jlya_& ySL-_*•** Lj_J^ ji 

Oj-LJo 4_) ^lojlj^lwo t_Sjl-Lo ^ 3 L— 0 I y-o^yjCj \A& ( \ tJLs-o ^1 <ulo?0-Joy>- 
0->lojl y> jl cSj^* 0 (S 6 j^j 3 yo!y<_y y^ tJjlA^L ^jjolyl 
3 _a IyO L <lL>-^ y 4 _j <lL>- y> jj ^SLo ^y ^ 0^ ^J-> -Lo ^ ^y ^yeoj-Lj 

jj ^_$Lo y-*C_>- A _) ^_*C_>- L_S\j ^1 jl-\_S" ^4_L>-ys iy-A3 ijLCo ^jJ-la 

^y>ejJJ_) ^j—Sli tO-LjS^jl_3 (JlLa lSo .pojLwo JJJL-wwO ^ JOC-v-a 

.C—I (1) jjI -\j LwwwO 4_> LaC- 0^3 yCw-O y) ^1? _jl Ijjjj I y ^1) lj tjlS-\jy>- 0^ 
j 1 lj ^C*-« Cj L,^>c-0-a La Co J 3 yC--o ^ I y-Oo>- Jy -Lo>- ^l_a l& Jaj>- yj I j 3 

tjl 3 CI j I-\J LOwj ^y”yj Lac^ ^ t-Llo3 Js (jljl-\JlCwj 

.(-LcS" oISsj jij*s2 ) 4j) 3 I 3 ^L>- 


Ij <U_J>- J_a 4 ) 4J_J>- ^>cjjwb (. 01 j^XJ O^w-3 ^ 

.(-LCS" oISnj VIY ) 4j ) -LjlAS^^a ^Cj Lao 4_) ^al ^L&i^—ol ^j-al^j 

j, y 

yLo_d Jo J_^- ^y3—^- Aj ^1 ^j-3*o jyco ys ^LoL-o ^j_C o>- c_5\j _j! LgJo 

1 - 1 . 11 .. 1 • V . . 1 *. T . 1 ^ . * 1 . • 1 


yLo_Cil Jo J_^- 4 j jl ^Oo ^_w ^>cj ^a ^LoLwO ^j-Co>- L_$\o jl LgJo 

V 

4 > Lo lj 3 ^L«1_SCj -L )ly yy^y^ t ^^ < L3L 

L) l^j I Co Lw-*o L)L a c-4. & .C-—*^l 4 al^l ,^-*^0 jS I ^a^ ^Lai^^—oI 

Y 

C jlColipl ^ y ^ y*-ay^L 4_> ^L*Ca Y^-^*c-o^ya y^La jl-La—*» 

y y^o 4_)) 3y>-^ y-oLwo L> (jL^Cil ^1 ^jL«-Jo 

yLO_d yjy^ 3 4 S -L-Oj^y ^2J 4_) yO Jy 1 .(-LwS olSvJ Y_Y 

^sjj~-° i3~^\ ‘(j- 1 3 j yy j - 5 ^ 


ji aS' ^IaO 


1. Therapsida 


2. Merychippus 3. Dinohippus 4. mesonychilae 





L& >- y, J<_£^- <—$L 1 al c w\_jI ow\ ^31 5y>-j4 > ojLo jS" c-Ulo ^y 

. . _' y2^S>z^-) L$ L) Lp” 10 ) 1 j^«<o l, ' L$ LwO 0 JmO 

y& Ij J^S' j »\j yS> jjt> 11? ys>- Ljo y wo j y La <u *)} j 5 y IgiTj j jls? 4_> L& ij I 

^jL Jw^lSo y-^r a 'yj^ y* ^ ^ tJJoL^a j / ^ XJ y 

jL*^o L&j-\jljLa tjljL»<io^>- _(^ ^AV ^L_>-)__ Ij L&<ujS*^j_>l 

^j!j-a ^jj I jl y ^SC> ^ ^1 A*_> yj ( \ <\AA ) Lo y j3 .d-wL o2 jZ JJJLwwwO j_>- 

4_> ijLLLL ^ ^jLo ^1 jj lo L yLi c'VL ^^JjjL^Lil L j jLww^u Ij 

.d—L 0^/ c fi-^O ?jj y ,<2 ) oSLL 


jUUf J-ol5o 

^jL&o^j>- .-\Jlo-\JLo L>-4_) ^SLJl jL-*o ^L&ojl j^i«o jL-*o ^ 1 _a jl 

j I © JI JlSLo 4_ 1 JJo I ^_o3 j L-Jo 4_) j l_SL>- tj L& LL Lo ytS' j J jA I 4 S 

* - y 

^_o I j! yLy Lkoj_>- jl y I LLs LI c~\jlo~Lal C--wo^4_) yjj$ tjlj^^ 

1_a I .-lLJol_) oJ»Ju (J_L ©jlj5L~a 4_> 4S”tjl tj^-Aj c-Jjl^JLoL 2y>-j yj tjlj^^ 

y jyjb ^iLL c~Ulo-\Lo (J»\j ©jljSL^a 4_) yuj5 jljj^ jl y~*^ I j^ yJ I 


L& 


Sc_ wO 0 ^yS ^1 xJg. .3 jy&A _> 1_ 




La 


j! l y^—j s ) y> j^-Lwo oL&Lo j^vLw^>cj .Jjlo^/ LjI ^y*^A 

oy^yAj) tjLLS" .-\jlo-Lal 2y>-j4j 




ojjS j l&SjStsy^ (yyjjjS ^ojj^ 


J tl_&^l_S" tL yy-^0 C^L*eJ J*A 6y^4j cOL"4jLjlj l_$Lj _jj^jA 

4_S"tjI L l_A4JLijLg_) ^J^SLisj Ij tjLftLS* ^jL^j>- Laj j ^.» 

4^-olj l)Ij_5^ J~*°\ (^Loj jS JuJLal Ju Ju 4-woL y 

a 5y L& (j I y I I y^ I ^ y*^ ( y^ cJ 0 y^*-* ^ ^ ^ Lo yL> ) 


1. Cheetham 


2. Metaraptodos 3. devonian 



m 


jljlJlL? jl YV* LyJ j.(H^r jjLt jjjLt) c—l 

j I JjwQ. JL) I ^ Jg.«A)^_) C J—) I 0 J_Jo ^ AL) ^-wvjj ) 0^ > VA * ^ 4JLwd I J /\X J $ aS 

j I j-*o ^_jo ^j l_S\ -» S' 4 > j L_* I j ^ . J__) I o w\ Jj t <2 j ^ j jl> 

L Js2j!^j Ijwjo j Iljo d^>cj j 

.C-*-wol o-L^> ^JLj j i_fijj_*_> Lft4_j|.S jl_g_> ^l_A4jL-ol j c j_o 

<Lwolj^ ,la.«*>' jl jL i yzz~sZ-} ^1 jljl^^jS” 3 (JlSCjol ^*jjp 

^1CjI jZ^- Ij ((l5^ul« ^jw^LSC)) a5"^jL«j jl j 1 <.o~LoI „\j 


J jb i ■> j- 5 -VjH j-~" cSOj-* ^ lSjjj 

jlSj\j^> c Ia j^-wo iju I ^ t La c_5^y cjji^jj^^ iLk^&Lo ^j^jl l^jl j* 

I ^ 4_^ & I*-*-*’ jy> Lj>- < Z—Zj j 5 . -L_j ^ _L & I ^ ?- lj 0 lj 1 -\j L ^ 

^O jljl^O J^° ^ (.JZS^A (_£-lL)^oJ>- jljl^O J^° (^£AS>-\~3 jjj lj djljl 
^SLo ^4j>-LJj Vj ^]| V* .»\j^o ^U- jljljbli? ^yj 2y2*- ^4j^j4j 

j I ^ lj I J ^ Lo I t lj ((tj IS* j^a )) ^ 2 1 I y j ^1? 4_) lj 

4_>- 4_ i ^ wll^_w_& ^j|j^jl_>- 4 j^S^- jfli. 

S*^AJ14_^31_> ^Jw^ISsj Zjjj^ 

^ c 1 _&^Ij 4 > tjljjlpi ^1 oj ^ t_5^j 

(jiZ<L~~S jl --^^^1 *Aj Ij (I ijjLy ^4_>-LsJj) La^jL^I 

^LaL&^ jjl jl j tJjwUsI ^j^-j4j (jljl^4jLsi j j)Lj4_^w*Sj l_A(jlj_^j 
J jLol_A^^L^_j oj jS 4_> ^/Jul &S -UlsL ^Jl^ISC l_A(jlj^j Aa^ 

4_> ^_^- :> “ jLoL a^ clSC 4_>) »\j-LJo i^_^_JLLo jLoLA^^vO 

jljljuL^^-j cIjLoj ^jLL-o yij L_>- ^-w-*j2 > 4j>-I_Jo jl^ >- 


1. choanoflagellates 






01—JL> 4—> 4-^" C(jl5"jj^_>- Jails' j jli y*^ \(^y yy&-> 

i."-_g -j j 4*wJI .-\jl<C15lj ^UlJ-l LA(j! j! aS" ,5 

• d—6 ^yo jh> ^jy* pIjSLo 



2 








l_j jljId^oL_ > c(^jI—jj^ w\_X_jl_ a ^j_S" jljj->L__* ^4j>j_d) 

^jjjj d_s jl y^ 3 .IdJb jjS jI j'd-jllg y 1_j b jySyj I jljld_>L jg*o 

y 

4 obi 2 j_j>- djL< g*~ 4 > jj^al jj/djLi?L> La^j Lo^uyj*yj jljld_)LJg 

^LSCd 4_g>- 4_) I_a jL_Sb_) J^ddd -cj 4^" ddA^^a jldu Lo ^JZj J tddA^^a 

t_-'l*. \d y ^_JL)I j-> ^l_Ai,_sl—Sbjo ^Ijb jljjjb*- ^jj I aS^jj\ 4_j .djlo^ y> 

lS\ j yS>- (j/j/jjLd ?.djlodd (_£ddo^j jljIdjLJg ^4j>-Li ji j cdj ^yj ^ddj 

Iwol cddS^j—* t_ JwLj>- j 4b./g, J (-jl j! Jo^ jl b ^_p- 

L 5"^'jb5w> jIjjjL^- jljbo^-o ^jdd^cj 4^ 03^S” jfjl jJ lj J-^l bljJ^y 5 
C_$bo^_> jb-wvU djjlda j->- .(dj ^^^A 4_j w\_i_5 ^SCo d->bj->-j-* jl) Jblo jj 

(^0-L>^ ) jd—) 4_S" t d-_)lo^ J_J jjC o ^Ij&d-O ^ JJ J jljld_>L. L? ^o^j 

.5 jd ^A d--3 Ij j jLad ji ojljjLda ^Jbba4_) t La j I ddlo jldb 

jl ^_$b .d-*-wol ^dS" 4_Jjl jljbo j .^_o jl ^lojlj5b_~a i_Sjld_ a 

d-JL_J jl (Jbwo j jb-wa jY“ * d-~a di L> d-*-wol ^lojl 4 j*^>“l ^LA4d$L) 

cSLi^j ^La^Lj .dd o^b ^^gdJd jl 4^ tj^>- ^Slj jL)jj 

o £ (_£ jl y^ y* JLo j jj^o jY * Lj Ij La jl d-^di 45” to JcSLa j 

jldj^ 4_> y^s^A jljbo yfy* Lol tdd5 ' ^a ^S"djj yj jy ^ol La jl 4dJl 

f 

jljbo y£ _o o ^J ^j-d) I -L_) L<d_>-1 j La j . dJ I o dd b La j ^ jS^A-J 

. dw> I 0 dd 4_) I j I ^ _r J y d_>- j ^ Ida 


^jlbjjjj bdtOj^O 

La jl t^. jliLpI y dj d_>- j j»wS"Lj ebb ^La4j jS"^do di j-° 

l_j ) (_9 Ld_d I j IdJ j j^U j-b” j Ijbj t— L^g LJ Ip t ^ jd ^a ^ L>cj I ISbd 

.ddS*^_a ^L^dd_ > I_Ajl t_ > Lj-Pl ^yMj I d . ) Id”* 

. >>L>c >1 jjjLSCj^l tjlS"-Ljj_) ^Zol-L i j -*o ^_al _jl _) 


1. Hemichordata 


2. Urochordata 


3. Amphioxus 4. Placodermatat 



m 



. 1 -Aj^s^boli (jtiijj jj ( 3 LDLJ 0 I a^Lp ^IwjI j iV—T* 


L ^j^SLijZ )/ t C-wO jj (J Lo (j ^ T & L O Jj^J cSsJ ^ O J Ij^luO J^S" 

ijlSLAj^j Ji .0-1 oj-fll d-ww04_> LwIp c_5s_^wo!j^j 3^ 


jjj l£°jj^ J' 


^Aj jJa. j ^ js>- j ^t-^° *«—•d^w4w&l|>S" ^o^S \j jL^S" 

(jlS".»\j ji LaiJ^uJj^sj (~£ 4 j jb-> j -^2-> ^SC) ^ ^ LaCZj^ 

c(a_J^ l ^Laj^w*>L >ta) L)j^_jl^^iSjl 0^5^1 cLUp ^<LwoL ^ 

^g4jjls > c^-^SLp \ji oT^° cJL^*» 0V * * 

Dip ^<LwoIj/ I-\j_^^-> ^La lju I^ _j\ ijlSLxj Laj^^oLj /j 

o1_Ssj £>JT j^j i 4_>) J_)lo-Uo tJL-o (j ^^LwO ^ ^ * lj A * ) 

i-LA^^a ^a| j$ 1 »Aj^woLuI^ ^4_j ^2j ^ 4-> ^S" ji ^t-^° • ( 

^LAj ^woL_ ! b jl ^ J cJSU L)Lw« ^Lj o^L*JI^ j -9 C---aLwJo 

c^ ^ySi^—a La1__j ^ ol_>- S\J L^> 4 _j 45" 4j>-(jl oJJj^4_> cL>^^ 

.(jl^o& ?_r J y*Oj <U ) J_Jol_)^a 


1. Thecodont 


2. Archosaurian 




JolSo ^ T ♦ 

JUd^-l j.i I jl i_Sb ^l-\_S" 4_b S' j^2j>e_do ^t-ol y^ jSb^ Lo 

4_> ^l4d_>- j^ jLbo t4 _^jL)^£ ojj.i jl J^ lJI^o jJ ^d—o| d—oj.i 

( ^ 4_) jb ^^ *-.*_) ) ^ ^ lo Aj^j***, i) L) [ ^ Io Aj^j ^j.-. .•iivJ^ 4 <_1 Lo Cj-^-L—oV * * ^*_^od3 

Ij Iaj j**i Id b (^£4 j ^Jaj dC ^o Jbbjo ^j_) 4_> t do I .^o d—o ^ 4j ( 1 0 d^J 

jl ^j ^o*j d_9 4_S* jlSb\j j—> jl ^lojl jSb —0 &> Ajldob o 1 a| dj S" .ij 

^ JLo ^1—d j^d>- ^cJI . d—ol o-Lio ddL dcL tJLwo j& * 


j jlA j jlSlj c( 4 j >-jj 1_Jj jl ^JjIj 4j ) do! 




LrtJ'yjjt f 


U L 


j—o Ij ojljS\ 1^0 ^_jI jib'd ^_j ^o jj l_jI tjjI^lj jb*iIdc j\S jl i_$b ^.a 
do Ij ^jy* 9 4b"^jLoj ^ j->ljjld .d—J o^Iju jl ^ ^-oj yi 3 y^ 3 3 ^ 


id* J - 5 i 


U-t 1 


<ji 


did_o 




2 ?-* (*-iJ 


1 J_j J 1_J^“ 1 ^ >J O/ I «d— Qw^wJ l ^ 


J 5 ld-o I TLY* J 5 15" J 5 JjO . djb ij ^£5 lb J jl? 4_) Ij »._fij L>e_0 jii2j do IJJ 

^4ojig ) I &jl ^aiL-woI lAd—O yS b ^£ 4 jj\s ) j—^ 4_S” _o 

tjl jj^ o <UjSo^ Ul ^5" ^ ^ Ij Iajj^woIIuI^ (jljl-li 

^-v£5 jj Ij Laj j-woliub j ^>- ^U^ljul <l>-jj jj-^ j-^ ciaL-Jo 

y 4_>l_JCo ^jLjJ^ d-S*4_> Ij lAI d ^jj I aS d—ol ^jj I JUc^I ebb ^^b 

^loj xJa.^.0 j^ AdJl 0 J^A .^-oljj 1 s>jj^o Ia jl (^jljCo ^JwolSb 

4_^, _^—->-^_w0 ^jjjl_pl ^Iajj^oL _)b (^^*“1_Ci tjL^_& jl _CCjljlC_o *^bab_S" 

t JdL ajlsL) ^Jwol^j d—wjL^o Ia jl jl jLS'ju^ aS ^ Ia do ^ j^b .Cjlds ^ 
J* ^Jujldj y—2*~ (Iajj-woL i b ^IaaJ jS"^ds_>) Iajj^-oL >bjd > L 

Jdl O ^g_)Ldo j^lS" L^J JJJ bfejl a£ ^J ^J do Jj L 4 _>c_Jo j^ J cJJldCb 


a _i ^d —j L_> ^j L_) j ^ ^ 4_L>- ^o 4_> j jS iwwj jj I 4_> . Jj I dd I ^ Ia j y -o Id I ^ 

j ld>- l—o ebb I_& j I 4_> Ldo j L—j ^5bdj i*_*wb"dC Ij 0 do L>CJ I U- I 

db"^_ j>- L_) j^ i^Syj j^—> 1 l-Ajl 4 b cjlSJi^ JdLo ^jLLo ^d>-L lc d->cj j 

Ij Lo 0 C»o I j w ^j j ^ ^ La —^_d c A is—S* l i . ^* 1 1 0 «d»/j o t *.\j 1 0 ^i ^*Q 


1. Protoavis 


2. Chatterjee 



m 


<■ 2^hX >-1 yj I J AdJo I jS j L> L) A \s 6 ) dj L>- Lo I 4_) Ij ^ ^S" ~\_A I yS>- j 2 IS 

•f-dj'^ LL* b 


(J jsSteK^J 

t_^J jl jljl-\jL>- jl y&Jj-^ j —* jj—(( lS *JLXXa jL ))) ^4 j jJa ) _L? 

I 4_> ^_a 4_wi9 ^j_)I y^^s* .djl^dsL) ^Lddol ^^_>- ^Ls (_£4j 'yZ*j 

y) ^ffU^l_Ao^^S" Jjl yj y& 4j^S^ do ©^^S" L^J jl <bS" XS y& |_Lo y\jk.,& A 

c -Ld Ij yS^^o yXp^ -\j L yo y^ ^ LJ 4_> . dd-o j ^_g_L I^S ^ *^Xa 4_) 

j^^«l ^odjj ^l_Aojl^jLo L) LaojI^$L d^o jl y&J^ J& ‘w-wwvuo j>xSi jl^!o Ij 

•f/’ (~~v i b 

jljL^*_L£3 c-Ld ^ddd> JLo L*j * o ASy^i .Svdfe 

jjj jJL_SJoj_j lgj?9 ^l<L>-Lsjj ^.A jl .JJddL ^jL^j ^4_Ly£?li 1 _9d_A j^j 1 jl 

_wvSl_& ‘L^jijjjl L) .5y> a XX 4d>-Ljo jlddaddL ^1 y j) I jldj^Ld yS>- 

djLda jlSjjj_>- jl t_5s-d>^j ^_o^ j| jlSLj^j aS xS d->Lol id—wwjl y> 

Xxj JLo ^T* (^jjJL^jj i^jj J^ iL>cj b) ^L>ISJ CjLLL>cj .X\az£^ 

omj jj>c_Jo _ > Ji2j>- ^oJdS"^Lil ^jLojL 4 j ^/^j/ L dd o jLLol jl 

(jlildl jLwwjj^^ 0^^S* jl jlSjjj^*- JL« yy&A^ .C^»l 0-LwaL>ej| jljljjL- 
cjL&L (_£4dwolj c^j t JL 4 J jL&L jl jLdvuj^^ ^ t-jJl^dsL) 

iy^ J I t (y j ^ j ^ b ^ ^ ) i»o ^yj I jy^ • 14«^3^S" t- J Lio 

^jL&4jdLL LaJjIal^ L jLoL&^^vo Jd>L ^jL&4dwol j <u ^S” 

^L —> Lj JLLjL_) La jl jl I ^ys>- ^ jl y y* b 

.jLdL 0 aJd yXsjj oloj^- 

^4j jig ) L) djLi_LS" —* 4S"jj_J I C—ol ^J>c-wJo^4_> L 4_>-jl 


tlft 


^^_^S" ^Uj y&jAj .JJJdwwA cSLlaLwA L_S "jXXa Ij 


Jj2jI 


j j* JiJy- 


1. Aves 


2. Rhipidistia 



joi&j ^ YY 


^ _ddwwj j ^LA^jjLdo ^4iLj?l aj ^l©jlj5w djLjLdS" 

43^L>cjI ^Jw«lSC d>Lol ^1 idJi ^^jAjIjjL^jI j t_5jl-L« 

jLu Jjljd a£_ Ij La^Juww-^ jl ^Jw«lS" ^j *■*' t-^-J CjjJjAj La ojj j*\ Lai .dwwol 

4j1jL-*iIlo jLd>-l _ JcS ^SLajjL»j ^JwalS" jjljj AjjSL_5-o ^LolSo 

Ij ^ Y ^©jj^ jl cJL^a j j1?4j . JddJfc ^jj23lj ^l©jlj5w ^l_A43lj ^jj»^*_a 


j' c5j^' L $ kj ^ ^ 


Y~> 


lJu 


^Ld>j J^ (_£l©jl j5dwo ^jdo cJLs^> j J^L^a 


tjL-o jj^L-a ^ * jlSLjlj^ta ^jww«3 ^jj^>-lda .dJoL) l_AijLwjl (^l_A4jjS"^do 

l_A(jl ^l_AojljS\d-o Ij ^IjI^ (jj->-_ AS" d-wol j djta d«-b 

j^ aS^^jJ I Ij i-\jlo-LJo ^j, j?^fida jS J^j I AS" ^jj ^jj I jj ^y^S* jjlj ^ JJ ^ 

*._ fl_dS" ^s>- Lol .do / < _ <LdS" Ij L&ijl jl ^lodjj jS" ^->j O 

v ^rjUr L, JU^ J ^Lgj J ©jl j-^~A j*j ^lo^lg"~-> a lj ^£|_A43 j-d$Ca 

. dj I ^a j Lwvwowk j t_5d& L^_a (^«wdj j j I ^) ^jj j j I ^ ^ La 0 d> I 



(i s A- 


-- 






^5folijul J»ol£j I J> 3 


La . J_AO 




do L^? \ Ld*. 


L^j 


9 15^ 


d*- 


L 


uH” 


j-2? J A L&idv-*_£lj ^j_jl ^-£—* 1 ^-oi>Ij->-^a (JL*- 
L (jL^JJj^JwoLSsj j^jj-Li ijl aj ^| .wUlo^L id> j^y£? l) ^ 4_> 

^ I jSJ—& . JJu y^ ^-a L Ij ^_> 'VIJ—O -L_) 10 -Ld>^_S" L) lj ^_) _ 3 

3 L ^ tjlj^jL>- toLL-S^ ^1 ^ _pI j _a j—& ^ _^<1)1 3^ 

co^^_> ^_S"L>- tjLa^dtjl^ >- j-) 4_S" ^\ 4j2_w_1_9 j& Lj ^ -\d ^j\S aS 

^ & J ^Sso J_Ssj L ^ & iL&4_j jig ) (jl 4_L -L_)l©^<jljl Aj^laj ^ l_S\j 

^ d^L^-L-a ^1 .-Lo^__> _v^l _L l > 

4 > ^Jd*- 0 ^O-L-a ^Jl^_>- j^C, 4_& ^ Ju -da y3 ^a ^Ltj! ^-a d^LL La 

^La^ jZjtijy _i j_<& lj tl)I 4_S" -d)L_> dwwa^ ^Io^j,- --•^' ^ 91> 

. Jj -da lj ^la 


Ub^jl ^OjJjbjl) 3 fiS 

dlp^l UM ^1 ^SLjI 4^” -daj^a ^iij4_) 4j 4ILJL 4_) olS\j 

^Lftoj^al jl Jli! aS -lb y o-da ^bj j-liijl d«>La^L_a ^ 

^LoJ jI b -ddS" (J^L? JLo A* cr^ Ld^ L .Jd>-L^. lj 

I ^J .cds^.L" jltjlSL a ^joj__) ^3 L jo* 





j LajL_j Ij tjLwj jj^jjLj aS^ jj I L ^Jj^jj 4_>- Lai22wo jLLo 

4_> jj3j—« (j^*-*—** t_5J^->- ^ L_-J l_ a 1 c-\j^j_> o3^jig ^ 3j->- L La jL 

-A_Jj jj_Jojj 4_S" 4 j jSjLoJA jj o-LJL) jl 4 j ^-Jj_>cjd-o Lj’j ^woL) jjisL 

^__> 4__S” 3j_j L>-4_^_& j3 Ij ^JLwwJ_3 ^Lao J_jI j3 LaiJJ^o jljja ^jj | (JjJ_P 

(_£4_lj_w*w« 1_A jl jl ^_^J .*Aj3 J_> ^-_Sl__>- j*_) jj—Jjjl^ ^yj}}[s>t-a ^jwO jLgJ>“ 

^ ) LJ ^j-'-j? j_a j}—> ^ 4 _jS" 4j_J I t 3 j_> j Ij I -\j Lj>■ j 3j_> Ljjl-* wLl_>- a > j j L) 

(^0jljj3 jjJjjl^ (^£4j ^2J aS^jJ I 4j (. l22*-Jo I-\j ^olj^jJ J I^Jlp jLwwvU 

3 l-L > ^L_P C2wJ j^j 2_£ _j iJJ^P j ^>j L_) jljl-\jL>- l_ 5”^jJJj_a ^<LowJl_^- ^w>j 

1_j j^ ) ^_$jo (^La^jjJ JJ*A_> I jj—.( jljjLi^jJJu j—^l ^IjJJL.w<iU ) 4J J!) 

j ^_) I ^SLJ-wJaI—* o jj j4_j iA2J-ol_>- C-.llL>c-^a 4_) jj__jjjl3 ^LaoISJ_O 

j_j o J—j I j l ^ >- jj I 3 c llaj>- ^ La j I Jju ^jj I Ij 4_Lj ULo j 3 j ^ I jj 

i. S^Lv^— > \o ^_jL>JLjI c ^5sj 2_) !3^jJJal^ jl^ >- 3jlj Ij 

4j^j>-LwJolj d)L«j jl Lj LaoJjI ^jj I ^4_^_a aS. _ ^ 3 

La J_j I 1__) 4j_) IjL^j 4 > jj j— Sl_J LgJu 4 ) ^_) jj I ^ ^ I 4_) . jj ^ jj 

Jj ^31 jj ^LA4_Jlo-\jl J ^-u^IjLo J^-Jj^c^OwA 4^LL) t3 jj 3 J^” j^2P <■ fiJL>c^o 

^ * jl L)lj_^^ (^1 j^ Ij jj- 5 JJ LwJoCl—wwU j ^4j2__wl3 ^oLwol j 4 j L) 4S" 

^j_ol]L>c^ ^^LwsJojL^- j 4 jLw*J_9 j LaoIS'Ju^ jl ^IS'I •*^j^JJ^ -Aj- b 

jj_u2JL>c_«o jL_^ Cljljp-L a jl ^L-oj34j Ij J_Jo j^*cJ J^li jS*^_A ^jjjjl^ 


U cC^I 


‘SJ3J--0 J^- 5 ^ -(1-dJJ 


L> 


iJ- 5 


LaO 


J .JJ b J oiJJ 1 ' 


J_J U-J-^l j3 Ij 


La ^ j jj jj J_j I j I I—wo I ^ La 4j L_) c 0 Lj yS -AL>- ^_a 


ij>- ^jl (^4 jJ-oJ jl ‘l-^^jl^ L jljJjL>” J oLaLS^ jl |fpl C16«AJj (^Jfijljjl"^ jA ^-Xj .\ 

— ^Ijj 4^ljj J 6^jj >■_>,.■.aj jjl jjj jl < _ -.-.‘■•J id-w^l oJjsl ij^>-j4j 

2. Populationsdenken=population thinking 



1 TV 3 


(^jjl^Stl^-JbLo) Aja^ j&SU 

J (Jy^-i ji d^JJ^ Oljj-5 t jl 

y Sjj y& l^*_9 Jfi-wo y_} 4_S* ^ ^SC> O l ^ >~ ^j —1 1 . 2 ^_> IyS'SS^A to (j I JJwo JL) I 5 

^-A Lla 4 1 1 ^ l_A 0 Jj ^ 4_^_A aS 0*->" y* I y* c ^ y 0 -LJo I AS" 4 j L) (j ^Ja jA_9 I 

Jj 2 -wo oj^ 5* j-A (jUI *■_fij ^*-> jjJa *^.(jl y> y* lj C^*-*Ja yxSa 

j C-w>! jI-\jL j c*j13 y^r y& y&y y C->I3 . 2 y^ i^y 3 y2s>*ssa l_A(jl c^^aLj 

J ^JS)jj—a SjSSA _ ) 1_AoJj J_) y l_Aj*_2^- jjLw« y&y>- y d^J&Lo y\ y 

c_$-o <SS~ y I ^yO Oj ^P (J UwO v^^vJ>- ,_) . d^wo I 0 J Jo 


L» 




i 4_S" JC^ 




tAr* —N 


lP Ojl yy _& 

1 —) ^ y L ^jLwo Jl^sjol yj ^Ja jl lj tjI ^ c-Lj^Lj ...L ^ L^vL« 

OJ yS . C~~jb 4l_^_) !j ^ ]a« ) yO (jl y) yty ) ySL) 5 ^y oX & J^£j> ^^A 

,]a.«A>iw«w^ol c_Ssj .-\j yS ^y> < fij (jl^LS ”y ^JuSCjo ^ 4_Jlo j Ja.<.o(jlla-j.i 

j) « la yS yJ* y 2 S>tSSa J C fij^X_> _woL ^LaL J l_A(jljj^ ^JJwL 

<y j* •-Jc-0 y> _/* P^r~* c>'-* 1! j^ 1 

t_5^j (jl-\jj^i i ^y j ^ ^y^~y* ^9 co-LJo o.Aj 

.wlXLwwwA ^ol aS JuloJi y) JlSCJo J^wQwA 4_> ojl yoJb (^y-*-* 

4j jj y *I j) 1 .C-w>l ^j-AjU y^XJ 0 J t_5\J L C-^aL^ 

t. _ -o l-P- jl L^Ju 4 j ^y I^S*d^J&Lo .Cl^wwol o2y) j)L<»wA 4 j (Jjl j^J jl C!-*-^l 

jl .-LJo^^O d->-LJo4_) yj (jli y^. wL^S y^^ ^^ ^T" A^L) (jL^>C^wwwO 

Lo Si 4 j y> yA (j lj I Jj l__ >- j) Lw« j 5 j l^Jo I y ^Au ^ 4j ^2j yJ I -L) ^ 

^ y _> /^5"JU*a L>j ^ La o j o I L? . ^ ^__> _ a I ^_j ^ ((^9 ^ L^a ))) ^ o -L) -L) 

j)l y£> 4j (jlila.- a)<S" ^i^aJ j^ ^ 

-^cr* ^ 

w\JJ_J>-|^ yi ^Jl^I_SCj ijfiJjij 4_1 y-> JJ 1^ J- j2 P 45"^jL^S" ySS~S >Cj 


1. Typenlehre=typological thinking 



^ TA 


\J I^S*d^j&La ^ol:c^ y~~~^ U5 (^-> l5jLo^ tjljl ^4 _L<>j>-^I) 
^1 y y 1 *^yb Ij Lol .JJJL9 y Aj Ij l_A4j ^y>vu yJo ^SA L&ljl 

. 3 Aj Ij j^xj o Jj -\j j ^ l “^ J ® A1 al^JL) 13 A ^ 

yUxoAS j£Ju 




Ju yJ* y° ^L&c 


L 


J 3^S" aJ^jIj £^23 ^iSAj ^I^SAL/wJ^Lo ^^>-ljwJo4j^S” ^_£-IL>o3j v» 

Lo aS 4_>-(jl !3 y) Oi 1 ->' ^»Lo .C-*-woL>- y ^li3 4 j j^jl) jjl 

<l$A ! (. JCJJ^ ) _ > ^j-J 15 j*-& ^ 1—'k 0 3 J y l_& 4 j y$ c ^-) -\_& Ljj A jj I Jj U- 2jj 

Ujl 3^51 lAAcSA ^loJi yjjjyZjZl ^[aC^X^S>- 

>- ^1 ^is>- iLJo d—wwjj ,/* Aj j+^xj y 

IJl_> y+*j 1-mo 3 y2~ I A &\a\ a ^ Au A*_> ^\y J ^lg*>c-o Ij t^w^olHo 4^ 

ULLo 4^ <l>- jl ji— zj3 y& Ajj-^ j* .Jbl^^ 

_JjJjLo^o ^$Lj y^xu ^y y o-LJo^J Ju^w^jZj ^L&<. _iiw? J Lftoj y> i)jy^ j3 

A A> & y 3 ^_$A ^ ^\—>~ I L_S\J L_SsJ l_J 4_S" d—woI 3^34_> j./ 2 >J o ^ojI yy l «.u 

yJ+J* A t^L^I d-*^*-<fc->- 3j^O y2> ^S>- <_fij jXJ yj I .C-*-wol CjjLALo 

^Lwwo j_i 4_S” j^JL) y .CL—wol yj y^jyjz£> ^Jul y 3jLA_wo 

iwA^-l .3 y*^ OwL-olj jS^Aj yy ja\ c 3jl^Lwol 

3 l5Ao LoJi^^wo j3 45"j^j I jl j^_j tA 

y A L>" A j 3 L& A I c_Ssj cSA y+j L& ^->y aS jj 3 ^ < AA5" 

.-\j 3^ A^A—wA jSia-j y <>.' j' 3 y^~y ^Uj! y^aJii Aj yj jULS 

yS ^yL^x.o. >- ^5sA_> o A^ ^^wo1^wJo4j y—^ y 3 ^>cjjw\__) _> 

_ & .-L_oL>cj! ^A? ^0wLA^- c_ cSA 4_j ^ISA j 

c A ^ ^y . Juy I 

. w\_& 3 ^_o j I ^_3 3 jJ>- ^ L& JwA^>cj Aj L 1 \y y>*-> y Ju Cj I y-*-*-> y~'*~ < *^T 


1. biologische art=biological species 



^ 3 


j <jl :c—I ^L&oJjI jl ^^Sj j £ j £ 

AjLw_ 1_9 ^ I L ) L_$U^-o J $ j L-o ^_-o Ij jj J-o ^j-o l^J 0 ^5j oT° l' wU I 

jr*^ °jb (1^' (J^-i -p) ^~°l jjy' ^Lu-C-^j 

.( C. jS~ ^aIj^- 


jJ'cuU. 

^wo yj jj I - Lj aS" ^JJ—o ^ o -U-o j Ip I j ^_a sj jj ^ o -L-o ^Sj ^ ^ j jl jj -UI l_$sj 

(( ^_j I ^ j jl? Aj )) j IIj I Jj L>- tj Lgj>- ^ jj -Uu*-* aS' t - jj ^j I ^ UJo Ip c CU-Jo I ^ jUJ-o 

aS' -UjJoI-UjI^SL yo Ip jljl-ii^1? .-LJjjS ^a ((jj JLS» ui^j>- 

4_) J-oLTU jl co-U^>oj 4_> 0^Lo jl c^llp 4_> UU—j jl ^jSU -UL^o ^J-olSj 

CUS"j>- yjl ^UxjI ^1 jj Ij j*j lSC La jl .-US' uuS"j>- jLoS' C-w$—o 

^j-^rj ciJj^ j^l t-^-u^jj^ ‘-^/y ^yy 3 

J ji-AL—S" 4 > Lj o^L-o ^La^£ yS'L jl J-olSj jl jj 4_jjSL>- -LJoL) AJJJoI^Aj 

j$\ ^jL ^^1^ jj Ij La jL-jl j La j j^—o Lj LaaJIj jj jl cwUJj jLj>-j.i 
aS' ojta <lo 1^I jlg.^jl Lj p-S"c!-wwo^ p-uS* JU^ ajl-w-Ls Ij I^S'uUjLp *-0 

jl i^j-^ •<-U ^ ( 4 lj Ip uj-Lp 4^i_) cUU-Lp c_So Lg-U aS jjj I 

j*j Lj C-^>=—j lj jl-A j jj C—*—j? jl ^“jy, i^r^ 0 i_y^ jS”C-o Lp y*j \ AD^ 

^j_j>- 4»L_Jl .(uU-<L_S' a| y>e—^ ojL jjjI jj^yi^j l-\^j) CU-Uil^ ^ 

I^Laj j*j ^Jl>- 4_j jjL) 4^LL tC—wolj^>e-> ^ AjL-w-Ls Jj! jl /y y> jjl^ 
jjJ>c—o jj ^o-\jl jl jL^Jol J jl i^L>- 4_) O/ ll?-llj 

J Lwo—Jo j ^Sjj^3 i^Laj Ij I j*s2> cJ-o jLg_>- jl aS* ^jjl jLwo4_) 

lj ^>cjjLj cIS'Ju^ lSLj C—x—Ji? ^jAol^ 4 _j J^jjjl^ .-US'^yj C-S^P- ^IS^ 

cf^- 5 -i d ity l5J- 5 ^ 
^ La ^ j-jU ’ 4_sJ— 4 . a Lo jj2_) -U L_) c ^ ^ wv£? y b La o -\j -U 

.^uS" j^ Ij jl y*HJ^ 

^jjjjl^ ^LaA-Uo Jbl L) aS' ^j I ^Colp J I ^S*U1 -w-aLo i^La^jj] jj-\jI 



^c**u*>. ^ X 


yjy>- Ij -\j~LJoyO ^>b ^ w\j^y) yjl_AAjL> yjyjyLj?l c~\j 3ySyO i^-Jljbe-o 
jyoA Aj . 3yS" _jIy3 yJoy Aj 3lyyo ^ yoA i^J b- j I A_bj? li^b ^JwO ISsj yj ly>- _9 
^ /y-)/ L »b o ybbol jl y (Jbo A* ((y^*j yj yb jl ^ol^j)) ^Aj ybj ybb»- 
A_>eJu y 3 ySb 3 3 y2j ^ 3 yb lAb (_£ 0 y^ ^ ^ Cl--Jj1 3 j b A b j Aj j yLA 

^ybo |_A ^yxi (*_^j b- j I yA ISj I yA yA j yLA b Aj ybj yj I aS* b- (j I j I . JcS ^y 

.y3>lj olS'l bjl (^bti g-*-bAbd) j IaUoI jl Ij C~b ^jV tbyJjyO J 

bbb b Aj cy*3jy)b i*_bjj ^£l_AAjybj y»Jj>- (JjUoy^»b ^ 

.yyby ylgj yA jL /tylyj b ybbo ^Aj ybj Jp blflj Ij -U5"y0 


^Jjby) JaISo (J)+> &> 

L_$\J j 3 0 j Iy^A yl*J c 'A^ J b yO yw^*J y^*A j) L^J>- J ^ La j^P^- ^ A_^A ^31 ^j 3 

J a W .-l^~~* j£> JU- ji JL^ jj J jtaC*#>- 

L_Jo j ^LaAj yS" l*ia3 ^JJ3*A ^JwolSsj ^yj3 yO yj l_Ay^>- Aj>- (jljl«Ajb- 

Jj^" yS^"yO (^b- y^y^JwJ ^-Ujo3j j3 aS* yjljl«\jL>- ^A_$A yJj>c^_A ^ 
^LA(jL^j Ij ) l_A(j ywSlj yj y^Li Ij ..y l_AAJL-ol j iLao yj tl_Ay-vJj>- iJjJL^vwA l_A(jl 

yj I 3 I ySi Ijl Ajy^>- jJyJ Ij ^J) lg . .J j3 bl . ( (j IJ I jj l>- -Uj 0 3 J 

j3 b OwOy3 ILuIj . Aj lACjoj ^J-^Ao Aj bias ^-UjIj y« Jw«ISC yj 1>A(jy^*Slj 
y*jy *)b^P i»S"y Ij «\Jy jl jb^w-woyj b! i.-US"y« y^*j jbCjb>- Ayb 

A b- y*"- 5 • I AI y^ jy^A Aj J j-o j I j I -\j b- y b*< j bo j 3 t -\j b y yS Ij 

A 3 yS" ^ bxj I AjySb^ JwO 15 b j I J I «\j b- yj y) yj I -Uj I J yj yJ 0 3 b) j b« J 3 

j3 yA jL yj yjy*3 y^J jljl Jjb- yj yJO^b) (j bo j3 !( 

) 3 b y3jj a5" j yb j b-A . 3 yby ^ btJ I (j bo 

^J>- jb>c^_A yj jljlJjb- 


yjJ ^.L ?c~o! 


J 1 cr^ bi' 

.C~w4 J-^LSi 4 -^= , y > Cf-jp-fr" 

bp yto [$C yyb b—A j jXj y yj I Aj Ij (j I (3-^b-Aj ylo [5C y^ Ijf 

.y5C J ybuJ Aj ybl j/ yA ^lj-^1 y^Jj J ywXJ j/ c!3 / 

yjyb jl A_S" yj l_A Aj y-^ ijb_o y3 Ij ^oISsj y33 C A_w2y AS"yJ I ^1 y 





1 ij Lj twW/J I i_^ ) 9j */^ ( ^^»W4«1^SJ •A ^*^^^A «xjJj ^ 

0 J> _. 

t_SC) ^1 jil jl C-wol cjjLp oj ^ l5Lj .^-US" c _aj ^*j j I JL.ISC ^j^jl« 

^ & L> j AJA_w_a ^_5^* 4 ^-> L^_i3l^*_>- ^A-diaJwO j^ &S ^s>- LlJo d^wwj j ^jj 

^Uxilj L*l j^Ssj 1 CJ.O O^J ^|J>tL> ^J^.^23 4j ) JCji' j^_* I JCul JJ ^A 

\ (Jl—wo L_j t-LJo t fij jxj U-jjl a5" c^*-<»j>- jl ^j^l ^5" C-wwol 

j Lww^j ^ j j_>- ji ^ ^ 1 j^j IS” j ^ j j I ^ ^ j_>- ^ i>- ^ - jj 4A^>- IlJo Ij 

4“i S' j_)C--w0j^ 1_J j ^Ijjl ^j_£j2jj ^-A (jlL^O J .d-wwol AJ^JjI-Aj ^I<u15sj J 

.Jbi ^A ^LiLww»4 (j I jl Ij La(L)J^O lj ) l^_^0 ^J.L 
Aj ^ jj ^ ^ wl^JLo ^ La ^ j jJ jj Ju I ^jj j j I $ j.,.gp j ^ <S" ^«j jS^ j^-> j ^ j^l 
4_o_AJ^j I I (.2 <, l5j^ (jl jj ^gj (1) I c-\j ^^a OjISj Ij 45" 

5 j (JLJj j*j? (1) I j^ J -ULJJota ^ I jj ^Lal^j (1) j5U ^S" ^l_Ao 

.^1^ ^j/3 «> c^L) tJjwLj5L>cjl La jl ^*Jj 23 j->-*» <S” Ij ^jLai— SLx^J? 


i^>*5*jl^9 4 jU ^IjSCcJblo -A 

CjI^***? &)t> jl -AjJ> jJjlXj jl LwiI 

b 

(J i . l ^ r > i_^j b i_^j CjI^wjo jl C«*)l .V 

.Afbi^ j Am* <U y>l jj>l <a 5* fCwl ^5bi ^ l -^i L •^.•^ 

i_w^I9 jl o^bilw)! |OAf- b d^lfilwjl jl b j ( CL^o jj f-^CLuMjj ^jAmma yj\j jl 

|lft>^>ljjl ib i(^V.) 

b 

‘^>> ^ 6 ji$^ <(,>*« ‘-9Aa> (je>(j3; :5 (_s*^b <-£$>^) J^')^ i^l) 0 ^ ^ 

3 

oAA>c. w . J Cj1a*^ > o^ly Jj^L? ^1 .C 
^1^3 <Ajb CujtdJ* -B 

Aj ,j^SjSb <_£j b CujmJ* i_^j (j^^bjlj jl .V 

^L*u Jb fA^l^jA AjAj jJjy j_^bbilp 3 i_ o . L z r> CL&u <i_9ll*^l bb^jl (_jb^ A5” ^J*JJ ^jj>l 

b i^>b ^iLaJ^C- ^jLj^^Afco (jbj>- p b ASjjl 4j (Jjyj^ jju jl il^il jl (_$^bj 

.(jjjb Cf^*i) AJIaUjIaJ (_s> 3> ,j*jb£ t_)b»tljl (jby>- 

L_j (J»JoL AA3 ^ j|A ^JL>- t^C, 4j ^2-» (_^A_«*jLa4 

• i \ j& 4j L vJbwc*x>J>- (_^Aj <lS"^JL>- 




^c**u*>. ^ TV 


IjjLjJjJkLo jJ t^LolSJ ^Aj jIzJ&hJ 

iSjS^O*^ iJ^J^ 

^_) jSsj yj I jj Ij ^Juv£?l cO^-*»l ^pJ-* IjSLl^JkLo ^4 jLw*J_9 45" 4j j5”L)Lo-A /I 

J Jjj^Lj_) (^La4J y* _) J 1_A<«.___) JjLJj>e_j L)L^_J>- ^LaoJj J_j <Lo _A 4_S" 

^jjjl j Lai^^o ^jJjIJ^j yi jl^ jl LgJu jy-& Jj-Jj>- tJJJLwwwA ^ j^xj y 
( C^j&Lj l_$sj L ) l5\j ^ y^ I 4j j&-> j^ C.4j j-s^? JjI jj j**xj Jj Jj>- 


<•(!- 




La i* 


L) j_>-) ja_ 5" j^*_■> 


Jj 4j JjI 




iLu 


^a*j c Jj I Jj Jj L^SlJ (( j**xj )) t-SC jj I j ^ LgJu Jj Jj>- ^jj t_SCj Ijj L 

k °Jkj 5 t>i'j' _/^y 'Pjj-‘ 9 ^yry 1 j- 5 ^j~~f^ 

4 i LJL_p 4_S" 4_>^2-> jjj I L)^J-9jl? Jj ^ jl .^jjl ^j_>-j 4_) !j ^lojlj 3^ 

j La^SLa_*^w5" jl o ja_5"I L)L^ >■ c JjJ^J^—* o-Lwol_J l)'j_5Ij^^ jl jA p 

J^ l_J ^ j^Ai^a ^T j' w '-*- J (_£ J3 L) ^jAA^>" ^0 jSj (J-^ 3 La^XLwO j^jIJ 

J 2y> 1 C->3 J j I .Jbl Jj Jj Jj J_>- i^j jl ^ji t_5\j jL^51j 4_> ^jJ L_$j j JJ^ 
.Jjjjl^a ^j_>-j 4_) Ij Jj Jj>- ^yy t -^- ) jjAol45 "y 3 ^j>cj 
jUj__) ^j-vA_P J ^ P L)^ J-^L^-e 4_) J^b^j2y^>- ^JL-i ^jJ I (_£4_J^I tj 

^ <> 3 3^ j*.y* J* <^0 J~- Lo I 

^j_ul]L>cJ5 L^Ju4j jl ^—j J .C-w)L>-4 jLwvJ_ 9 ^jjl jl 4 j yj 

ys I jl_ y _j _w«£1_a LaL)I ^4j_^j>“jl_ ^t-A ^1 L)^Lj jl ^-,/O‘kj 4SLL> 

y 1—wo j y*yj\j iw«oL>- jl t^jj L ^ "■ ^ >- JA^y - .Jj^ y> ^jLwJAJAj o j^ 1 

^_A jL tJLwo w\_s^31_5sj iJJwJi jS” _j! tCJ>3j tjl yj LaiJJ^Ju^jI^ 

j\ (_^jLo J> _ 1 j *<° jl—^pi _?- .CJwJol^ ^^l__)j tjljljij L? 

T 


0 TV 

L)ljl Ji ^1? 3j^T J^-wjLa jj 4 (j y^yia c 4X^>-jl L) L-o LwJo CJ j I y 

jl_jl y>j-?*- 1 .JjJ _^j lj^_j3 LaJJ^^Jjl_« Ij La jl 45" cJjJjjI^« jLo-J>4j L)I 
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Ml 3 4j^^> 


tHT* 


X |Xl_Sj Js2-wOJ_U ^X-vw._) ^0 J_wO {^AjLwO J.i jiX (j"* ^ 


IXo 


w Y 

.XlX jLXu! (^(j* i_fiJjoXwX* c^T* ^j-vXuj 

Jy} *-i X <j^j ad' (Jjj^cr-f^ j'-^ ]°y. 

^j —>I 4 > c^. & aSLLj co^jj l_5xaL<»wA IjSjxjkLo ^SLaj jXo Lj 45" ^j*j 

l_$o_aX—a j jlSjLwo yj ijL aj jjC jIxaLXs L Ij_aL1? aS" jj 

l_A4 uj_S" 4_u>-lj c_SC_> j)L a [S j jlj jj U- j)LwO J^ XwJjjiX^ ■ Xwwo 1 0 ^JJ 

^4u jS" 1_$Lj (j j.,g>- ^Xp ^j_Jl>c^wA j ) j yy2J>- J cX ^jj jj LjJLo ^_A j! Alois' 

a^j XL> j l^—S'L; ^ I x jj t_SCj 0 j I j-^-a La 0 j I j$Lxu j) Lw« j ^ x x>- 

J ^SLx^X* L>-4_^wA j^> ^jXu jSsj^« aS” j^o j_A Aj jJ> . Xa I ^^3 Aj 

j^ U- ^wA j^ j cJj^ -LJo^^o Ij ...j La^_x>- iLaajjS” ijLwo ^SLxuj^ulJ 

0 Xu ^ t ^ j_> axX I ^ ^gu Xu b L) 1 j^j _3 j I ^ aS" ^>&j j X j^xj La ij Lw« 

iJXXwm (jlmj^—A AS"jj_ul j_S\» j-S* ^j XJo^ou Ij j J L> .XJo^ou 

j^ LoLX j ojta ^yrj ((C^~~S)) j ^Ssi^j^oL) ud>!/r a5T jjj^>-Lwo^o 

b ("o-d 1 —! J^-|j_U*))) 4XwO J*U j|j^ ^Jj>j j^O J JU^-I XL)^* 1>cS" 

^^L_) ^jX-o j— > ij—> I 4 ) _>!j^_j) 4_S"ijI j 


wL A^ ^»c—ol ) , ylwwo >_J ,’>_)! 4 ) X >! X-) 4_S"ij I jl ( jX ) ^ CX^_) 1^ ^ 


ad'j“^^c^ tia'ab^ 


La Aj jS" ^ Xu 0 ^ j j $ CX-wj Lj 


.^1^ {£jj ^»-X«-u ^oX 4u jl (j-*^ LaCjX^ j»I 

jg ^ ^j (_^ljj ^ y~ l)X- , 'L/ v y XXjI j XjIwLaLXo L jlXw<>wJlul^ 
l5^ Ajj_S" cSLj 4_S" XJLsLuj^ X«-Xtj .X^/ 1^1 Ij ^_3- :> “ 

jl ij I 4_$0_> iXX lx_ j ^X X_>- ^___j 4_ 1 Xu! y—> L_j CX«_j ou 

l^4_^,_A ^jlx j)l^«l 4»S” U-jl jl jX ^^0 JXLXj ^j jSlujS" ^l_AiJX^o«J>“ 

jjSLo « 1 ^^° i_^ J ^ '^ w0 i_^ j~^ ^ ijLojp-A XLj il jil 

jjj I jl j51 J .X I XX X X>- (^4u jS" cSLj ij^j ^-A 4u ^XL>- l5\j j^ 4^" XwwJ 
jl_p! oXJj jL>-^ ^j3 c_5\j j! j^xj aS" XJXl^-^jj Aj oliXo 


1. Goldschmidt 


2. Willis 


3. Schindewolf 





2 j-$ lSL} J-J J 4j>j jA ^SCo L) 

d-wwj 4JL3 (jLwO L&j) J^LwO ^1? C2wwj ^>jl J L-SOaLgA 

oJ-Jo ^Jj wl*J J « Ig *« ) C-^l j& lj ^*-vJg C_bL>tL>l !?■■>*) JJ JJ jl ^1-wJ ^A J^ J 

j^ ^]LoJ1j>-I ^lA(j j~-t j—« 5 j_j oJ_Jj ^ jl* a 4S"j^__j I 4 i J^2 i .C2wwj 

(jl t^jta jLb 4 j ^jjIlSj^ b J-/2a ^LAwLoI^j L&ijj ^lAolSCU- 

p—& jS Ij (^*-oj_)j 4_S" t_Sjj_j '*'*^ :>- l_$sj JjS'jj-a 4 jjSC>- C->3j 

^jlj—« j^ _ i j 1$;_ i ^wLoL>tL _ i ^Sj\jj Aj ^j_>-b$C> 4-> t^jjj^a 

(~Lolj^—« j/jJ^-^/ ^AjLs>Jl^J^2j[j Ij ^_£^jlJ—a (j-~^T b!2ww<»wJo I-llSj 

4j 4 -o^3 ^Sl 4-LJoL 3 j_^-J d^ul3 j^o j UL> iJ2>g> cj d^wol 

jl -\jL (JL>- Ul .Jj y**^ j^lj flSU co-Ljo ((^jl^j>-jjI)) jL>o ^1 jil i^LLI 
4_S" j^3 j^o 1_J ^ Ia 4JLi_?J I ^^3 I—j Ia ^ j l^Lwo j I JJu L>cS" ! -Lwwo^j (j Ij j L> ^jl^j>- 

C^sl_) jS ^_A Iaj_»I V JJwJol_; owL^a I .ij_>-j4_> 

tin' j- 5 4 - s ’ <j^ 

.d—wol o^lJj ^£jj /^A tCl—wol (jI ^lLw« ij*y.ALwj ^U 4 _j^] gj 

c-\j jj^A jIS*4j (jL j Ij ((<LLwoj^jIj)) j ((^>cjj-\j)) (^IaojIj 

C^w^l ^jSs^_a c^l_5sj ^j_Jijj J ^2S^-^La J^LS' Ij Ia jl ^J^- 4 J^l 

J 4JLwoj^s_J jIJLS* J— 4 ^j-Jjjta AS'^jl—aj .wUl S' ^wftlji Ij LoA lij g. 

tjL^o jL-SCjol J Ia^^L-oj^jLJ 4 > jl ci/ ^A-£”! Ij ^>cjj-\j 

^A j J jA I -C—I 0^ JJ 4—43 IJ ( l5s-0 LjJLwvwwwO ^Iaoj /) U j J-w^Ij 

^joLj ij ja lSsj jl Omj Lj Ijj^j^ 5 l^° i^y*"*-*-*^ 

t_5\j jS; ^~a p >loLS'l jl jl jjj—°l jS"jL» & .-U>l > 0w\__Jj 

Y 

jl (_£jl-<» <wk> (JJ-3^ ^ 1 j—•& ijj_>- (.4j^_Jj| J j ^j_>-j (( ^S>- LLJo4_j I jl 

<0 ijLjsS "jZSsA i^Aj ) 4 ) 4Jw»j-^ > _* 4_> ^LoLLo ^lAd^*-<»«^“ 


j>- l3\j ilj-sl -L_)Ijj^_« $Co ^ 


.Jb 


j^cy 5 


1. Locus 


2. Systematische Diskantinuitat=taxic discontinuity 





jl ^loj ^ S jLg. -^r l)Ll_o JJ-^4 * -CwJoL_) jj LqJL_o ^__A jl L $J 

l_j y* jlJ^ jlSjjjli jl ^ jlAo 4_*-o jlSLAjjta c^j! jU-JL^r 
jjj^ jS ((t_5CwwO y£ (^l_A yj^)) yZs^ 2y>-^ .^SCo jjL) (^LaCI.-’ jLflj 


S, .o 






L>^ l S^afjiJ 3' 




l_5\j jjj^ ^cjjJj4_j *Aj |_y y* y-$ {S3J ^-w^j j^L; Lj y$y* j j^w^Lj y* 

^4_L^- yA 4_S"j I j-.S> A _ i y -Jo o y-^T La^^ 3~^~ J*^ (_5 >S ^ J ^ 

^jJ>- yA I^d y£ jlxS" 4JLsl_> y^^S>- ^ ^3 yi I (j I y^ ^ dj ^X>cJ jJCs>^ 

Ljju 4_> ^JwolS" jy^Aj Ij ^l_v^l jj aS y>\ Ij Ojjl ^—■’Lj -Ajl y-i iJ^Sy « ^Sj\Jj 

^Lai —y L-wo 4 > 4 JLsL> y Z £ >- 5 j-$ y—) I ^aS yjy >cj J ‘AjLJlS'o 

^S>x-aA i ^aL_S 4_S” ^ / < Si y^\ -Aj Lj Lo| .2yS> o y^T <ZL^X-aS>- 5y>-yA 

Ij ^JuAs>- i^wJ y£ 0-\jj ^^2_>e_JLo 2yS>-yA i^Ssj 4jjSj^- aS 5^ t_5 ’y$ jl y yO 

yA I y—i) I ^1 j-} < J yS>- ^Aj yo > C_5\J .C-w)I 0^j__S" L^i” y) y-1? j-i' i 1 

J* 

,C~J ji 

jb~~; ^ i_s^^ CjI aS 5Js yo JuS'U ojlj^j4> yjjj\$ 

y- 2 *- j-i . wvwj y $ L? I ^ 4_^_& j ^ ^o I I Lo I . ^ j Lp I c_SC>- ^ 

Ijjl_&L5” (jL^a ^-Lj^Ij jjl>- ojj_^4j tLA^jjdjl 
lj (_^l®j^J 4^_>- jA c5\J Jbl JJ yA cjljj^l-^" jl y-^Xj 5y l_A4^jj^ 

^I<LwJjIj>- JjL^wO y l-A jj-J I Lol .(jyS oLSsj ^ ^ 4j ) »\jjjl ^jJ>-j4_) 


>lii 




I_ol 


aS” t LaC~*-<^- y>c-) j*Xj ^JwoISLj ^jI y J w\JJLwwJfc 

jl AjL_j ^jjl Syrj ^ £yy^ya (.Jj^yA b jljlju L>- 

.wLLoL>cjI^o ^LolSo c!jI y^x-i aj La j j^woLj yA jl ^lo^ < iLJi? 4 S *j>. 


^AjjlsU 

^Jw0 L_5j iy I yj J_o I j LS' t_5j I J_o j ^ lb ^ I ^ I o j I J»_) 14 > w\j>c_jfc ^ o -U-o j ^ 

c_Sjwo>L_S" ^^woLwJo4j j_S" l__) b I A jl j $j ^ 4 S” y-> O^jjl d—o^4 > 

^lojl Jjl Ij I ^S”iJ1^aLo (_£4j j^ 2 j ^ - wXJs^S" J-> -UbLwjl y y<»sj 





dAj dd-d AS" Lj dJol y jj\ aS dJdS y Jo tJL>- l^ldil ddwb=- d ddd-d J 

jJa ) J ^dx_a ^<\ia_>J lj jl LA iddS !-lo ((^^*o3>^S:>)) ^ojJj4j 

aJ^Sl-SA aSL) l Lj .ddddA^a ^jAjIj^Jo^S^ tAddAS dc^^_&Lo 

^Jw«lSo ddjiS'^^o .djL«^^o j^>- l)Aw& IdjfcA jL> L o Js^o 

Jo d-o ^jlo ^^ lSA Ao aS l ~A^ J ^j-> d^-* JA° dd-wA iL& Ao^S 

cAot^^ww-ot 3^-^A^-3 J^-d^dro lj jULC (^oj^d *A^d- .3 y-^ 

d^_j jISao 3 ^jid c^d^dd^ -0 d^ -1 cS^^d^ LSj^^ zJ Jy^* J j^ d 

odw^Lo y^o ^-.«„*■.«. * j^o j_o Id Jw*L£j ^ ^ d ^JiJLo^ a cdL^Jl 

. do d_wO lo ^»J y~-o (jOj yL-^o I jj lj ^>CO J do Jw* ISsj ^ I dd-d I 3 yJ I . dj d-d ^A 
jl ddJ^Lo lo s-^d ^>cojdo y*xo ^_^Lwo! aS ^Iaj ^ 2 j Ao ojJ Jd* ^ 
^Ao 15 \j jJ*> A? 4o ^ L& dJo I j$ ^ A-<&ok ^lx_a ^jo I Ao . d-d ^A (d jLi? I c3 y J I y~^ l 

^1 j—i AA^«_>-jl idod-«l^_-« jLowd<\o aJ yiA yj I jA>-^j ^Adl jL^o 
Jo wL_ ) j— $Ao ^d —) ^_ 1 (l t ^d' w ° 4 ^dd td-A-wo) ^\y d^ ^ ^lojldo tjld 

jj-^d ^dd 4 -: j'~ u onH‘j Jdd 3' c^d d j 

d^C^ 0 cd^d * • > ‘ ■odi Ojlod^ ^do LwO ^3 Js2-wO ^aL>eol J^i d y-^ 

y-3 I J .(djdd^—a od_ol y-^~ J-^AA) ^_^dxo ) dod-d^^o odLoUdS" ^ y^-° y- 1 l 
^t-wwwo ja«o A jySL^i I <S" ^lS Cd-dA 3 / dLo U-Jol <lS" twAla^o 

^>cjjdj d^d^ - d ^ ddw-_vj>co ^-woLwol 4 d 1 ^ 


,j*+xj ^4Jdo ^-o d 

jl5jj_*l J O—Jj cr jld^.J J - ; d - ’ O-i'jljlAid jl di 

b oi' jl J 1 - 5 ^ LSObd LT’^’o^j ‘t>d j^J^r ‘ot-d- 5 

ojjd 4 ’ iddx lg ddl y-*x ! _* J >*y d^ 1 d^ -d-w«A ^jd A y^ d-^Jfe 

tl_A _Sd_«-v_^S" .d_)l4J3 ,_S" dd ; a_-o^ )dj4_j c, d?-ldd 'y, _ a \ ddl y^x _> 


cbdd 1 " .dul^ldldu 3^->“d ^dJA^y ^l_A>dd^^A j ^jL^SIo ^l_A^d^_>- 


1. preformationism 



^TV 3 ‘^ 3 ^ 


l_^L_d cC«wA o^ ^J_J 'VLj jLww^J jj_JJJ 1^ lw»-)l— >- jl y) I ^S^CJjAj Aj J^ 

e5jj'-;a~ J -" u - a .)' i5j^r oiJj'' 5 cr^^ - 

^y. 

^ o ^SJ ^ uT° ^ ^ l^° 1 b) y j* jI j I Aj L>- 4 _j aS' L>- Ij 


ja _>Ij A _> aS" t JlJ. Jj 15 y 


y~QO y^XO jl 


1^0 ^JwolSCj 




u 


AjU*_js JUS' Aj ^jIjCw)^ ^1 jJ Aj <J^Sjo j tijU jjlj ^ 


^Ij4_j Ul_P aS_ Aj^2j ji' jJ? CaIj*j\j yij^ jl Ol 

_CSwwvwo cS-woj^ ^^UlS' ^t_A jl ys* y >I ajUI aS' o y** y* oAJl y^ ^-ww^SjU'jf 

jl dA _ ! jy I aS" o ^Jo ^Julj jljlAJU- ^>ejjAj <Jp1 y*xo jl 

Jjji? jl L tAJ yoyo ^Jilj CjIjU? yU L U^ljul ((^^jjIS' ^»Ap j 5yj IS”)) 

^1 y-& 0^_$J jj_Ji I ^j« L? y** y* ^Uc->l U jj {S3J ^y<Z~*A **0 j ^-UiLww^a 

CSwwvU j )g*>c^o ^jjjl CA-U jjSU~* aS' Aj y Joyk ^lojlAjlAj ^jjlJJ 

Aj ((o J-Joi^wwS' CjIjU? C.AjI y)) olj jl y I y^xo jy-^7 I Aj*j J Aj yS^o ^J^Jo 

jjl ) yO) I yJ A_) j\q ) ^j—’ I ^^1—^*»l t-^uL) JUol jjul y y° 

. Aj ^JlSUo L& J_j U?J> U^? y*2S>- &S o -A«Jo I AS" Aj Ij 

AjIjI jl yS' ^J o-Uj t*_^«S" CjIjU? '•-■'*J^ (-S^ ^S" (^l^j y*-> Ulp 

t^U«J jA jS Ailjj lSjUV jJAj jjs 5 .-Aj^ J jlj^ j^ y* y-*y° 
^S»\ <.5jy>xo Ij UlSjJ jJ^Ij (^Lft4j>-LJi jl o 5^yA yjc aSJj l JJi -b 
Ojl Aj ^Axj Ij jA-Jo jlj^ j^J I y*~y> J lC^-U 0A-Jo ^jjlj^ ^S" 

ji ^«iw\ji aS" axS"^« Ja^a. jjj i Aj j^j j jjIa jjji y&S' .cA-^ji alias' y& 
J jA^Ai UoIj JU« ^1 y (.SjjyA JwA>cj jj yAo syj\£ ^Ap Aj jAj 

U L^JuaJ aS" A^ y>yA Ip^I yt^p . jji*_-j2j jljj->U" jU-U>- j^LAljlSjl 
yj Ij Lu A^Ij c wCJL^vJfc j I jj L&oAjAj Ia^IAjI ^ jj j IS" ^ Ap j ^ ^j j IS" 

Aj 5 y> yA jU-J (j-’jjl^ J-Pt' jl y *J .AlAb^ jjAjOjIjJ j^J ^JjOw^jJ yjC*A+A 
oUj iwUJlAS jl jj U) ji I iwjllil j^jIj yj (J-*''-’ jljlj^ aS" jjl Aj jUUj aS" 





CjLLj? jl aS" wLi^fl OwJ^b^j jjl?jjl ^J*^l j-*! 3^ Cd9j d)l .JilowLJo 

.-Ldwbb^a ^jjOww«jJ jJ L (J jLc« L 4>lJj Ij oJjj Cjbjp- j»« 

L_Sdjo^_J ( ^_**^J^^Lajji_wj| ^_J ) j_Sb J^ 3 ’ (Jbj j! 

>- ^4_A^ j^ aS^j-i I Ij twLol^^o jL$wJo4j ^LoISsj yo ^Sd) jj jJJ Idi j!?^j 
c»-jL>tL)l jpjjb ^j_>- ^Sd) I Ij .-LJo ^ yo jj ^LoISsj yc^> ^o-Lw^ 

c>-^ ^ Je j'<jr^ ‘ u - a l >J b tO-Jb^ J*isi J-*U- Ij 

jl Jb jL>l Ojljj jl Jj- 5 jl JjLi “^ji-^i b (( d) dwO I )) Oj I jj ^ o ~L> I 

y^—^> ^o JjI j' jd*o d)|j^^ j^ .-LJoL o ^jj j^xj ^1LoJ^j>-I ^L&C-wIp 

A_* J *,« jg i_ jL>cLjI p_& c^jjjjb ^ j>- ^Lj-s^jI 4j (j^b^X-wJ^ ^i_alSd> 

. ddLwb I 5 ^y jj5d^*a I j tj Lo I ClJ j I JJ 

JJi 4_> j JjS' aJ Ij! ^y>fcuj3 jj y>zjjJj Ol^1 jj ^-www^Sjta'y 

jl y JloU ^ jj^o ^lo^ y*+£ jjd?<u ^jjL^jl^->- ^4j jiflj ^j_uiJL>c-a i^uL>- jl 
4_S” ^_>|jjwo_dub <._uL_>- jl oJ_Jo ^L>e_)l oLdjLajl y ^—a I_^I .C-^j-S* 

(J dJwO Cd-J I j J d^° ^ ^ d-wo L>ej I Cd-^bddi 4 j i Cd 5 Ld I Ij d) I dddu I j>- ^y 

OjIj _> yo JljI L_> 4_>c_joj^ j cJu^ JuUjd>^S*^ La d )j 4b c~\ j ^jj o^^b iddjId 

jSdJj_a ^^L^^cd-wjj ^L>ejlj .ddddb jl y jjjisLu j^ *)dalb d)b*»! 

c_Sd_> ^La j^sLiji^jj jl djlp*bLi?l ^jldj d)^^ 4 ! {S3j ^- > cdj^Lwo (dd^wwwo 

4 > J_J. ^jlj ^1j I j ^l_A<C^J>-L t_5do jK JJ -Lwwd 4 j (^-ww-oLSjl) 0jl_^jLs^o 

lg>/? I 4 j ^_A jjj I . d^ww-o j^Sba-a o J^Jo i^^wwwb" ^ La 0 j J y (J Lio I • j^-> ^ i^y* x ~^ > 

.C-«-^! jSdjjjs ^Lj-c^jJ «^Lj?l 
d^’ ^jJLd. .(^JjCw-lj) JU5*4 j j~L~jj ^Ijj jj' j^ j^-i 

^j .( ^j I ^5^ cdo Ip ) cd-wo! ^Lw«-A c^wo Ip 4_j jjIj jj ya^ ( La4j j^2j L) 4j j^2j 

j_j'^/Ij (Jl^» S' j^ oj!j^-A Li (.jcS^y yf^k-i jlJuU- cd)l 

j i^)j jj j I c d) _p“^j^ 4 Ojj t j^ ^ 1waJ W" j ^ La jj yJ*s^- . JjS -Ld>j 


1. Eumer 


2. Berg 3. Bergson 4. Osborn 





l_j j ^_)ljd—wolj c-\j-LJo^_« .^SLAJu Lo i j —$Co (jl 'l^^*-- jl (_£jL 

4_S” jJ j£ I ^__> Ij j—s Ia o j L_SLj I I . ^ ^—■° 6 wLw* L) I j s 

J jj^Jw«L_S" Lo >L j —SLlol j (_£jj* 3 L.<.uj —i l_Ad^Jfcl a 

i~\_A^^o«j ^jj ^1_A4 j jS" l-lo ^J jL jl JjjljjLu i-U ySi ^A 

dS^jj\ jl j^> ^L>cjI y* (^La4jjS" d^JfcLo j $^Sj jj\ 4^1_> 

^j—i I ^jZj}—) -\jl jZj L Ao jSL> *■_“LLS" (jljl-\JL>- jjj^ Ij ^jlSjjLwo ^twA 

^yZs^- ^^SLlj .-U-Lj^S" O~-*0 La<l>^ 2-> ^ j^ LL) I Ij ^jjj^ ^yjyS^j I 

4_> wGjta $ j_>-_? j^j>*l 4-^- |IjS'^j^.jIj (jI jJwo-JL)I^ iw»-)L>- jl jS" 

jLoLwJoj—>^ 4JL-JI 4_S” i-LJj((» ^\s >- ^ l_SL jLo 

Ij (jLJjiji^j>- ^jj L jj ^ ^LoISsj ^La^XoI jS" ^4_^_a <S" j^cS i*2->Lo! jjjl^JIjj 

J ‘■in i_ ' T * J ^ S ^' t *‘~‘* ^ ^* J^ jL/^' ^»«ww«j| ^^.^LowO ^ L C «»\-<-A ^ ^^A ^v*-^-^—' 

■>* L i ;L>tLj 1 (J j«<2>z—a AjL l« 4 j (j l jj Ij ^laj>- CjL io I ^ L>«jI j*a 

JcS CLo L<»_>- I^SLl*j Ip 4 _j ^lixpl ^1 <lS" ^I^JLIj , 0y) 

.^jlaj ^yrj 

(.5y—> jJ ^^woL-ol d^-^_Al jl 4 jLwJ^ ^1 jJ ^Ip C^wlp ^yS>-^ 

^1 ^_A ^i_J^ ^S* c^j) lg.« ' !?■■>*)4P^a (^J3' cs^- U3 

^ y-^~ ^ > l) ^3 ^-~-I- S _ ! J ^ j* 3 _ A cS 6 0 wLJL) 4j I j I tj I 

l5jj (_^jj <_~>L^- jl U- ^U^-l 

.0«ulAS" j^o-L-u ^yUJI ^ L& 4_JL) Aj I 

4_S* j-5o AjjljLj-^- 0” 1 ^ *^S” Jbi ^S" jj I 4_> 

L; (Ij l _ r lULSi L j^-d) b o'! J ^ ^ - l ~^' ( _r a lT“^ 

*-i a1r~i}j J> ‘ X A^ ^wv^ 5 yi 1 ^S*d^wJ&Lo 

^Jjl_j>- a5" Ij L) (£^ AjIj^« .-\jIo-Lwa L>cj I 

,A^3j olj jl 4 j ^MIj J jii\ J (jjjjta 








ij^.j^ J- 5 ^ (*t>d' • J J^ i ( J M . 

o^_S \j ^ -*» j—i & .-US^y». j Li_) I ^JLa_) ^wj 3^5*3 ^AjAj ^ 

jl ((^Jwfll^j)) (^Aj^Jj2j yJs? .-UjlyL-ol y I^S"d-wJkLo y ijy.XJjAj 

^50^_$C> (j)* lg ^ c-L)Ij^—« jljy>- y^ -\j-L>- d^J^I-a ^L>ej! y) 

.3^j ^L>cjI C-wJ*>La ^y>cjj-lj j^xj yjl ySa 


yiii 


_o L&c. 


j&su 2 y^y*>Lyl^ 

d-^&>l—* j^xj jl AS'^yLaj Ij 3/ CjLoI yj jjl^ 
(jljljJb- ^I_AAj^j y a- o. ^ i?) ^-oljj^y»*j ^yL-olAj 

jj A^i_> c-\jyJo (._fij^*_) jl^C-* &La ^LLwO y aS' 

J^l>eJ jl aS' ^1 ^31 L_$sJ L^J jl 

^Aj jig ) lijyjol^ jL ) y ) ^yt^-fljl (_£y C_$C> Aj ^y*A^2jl C-*-?" - 

^j-^T Iy ^y^Jbl ^y^y y-J^>- i_$\j yjyjta ^y-wJs? 1 ->L>d>| j)yw-*jLjlj 

C~o^4j y> ji j! aS' yjl-U j iLJ Jj_y j! Jj jjb ^“>^1 
CjIwL&I_ JLa y jAz jl C--w^J>c_' iC-^L) C-wwO Jj Jj>- ^jJUwO yj I Aj 3y 0 3j J I 



tin' 


1. Biopopulation 



Jol&j 


A—S” y\jLJL>v-l> ayjA >) ^x** \o ^lAd^^*-4J>" 3 y>- ya ( ^y- i jj33 

jL^ ^4^_> ciJJ J (lj—> »l La^^T^- ^ 

^«A A»S" d--3l->j3 ...y jlddLw^ yA jl j*yy> IaJlS' j jL& Lo” jlSjjA^^ioj^ y 
^j! .C™J d^*-*->" jL*- 4 * j' L$ j^i* * 'j* LaC^*-oj>- jl il jil jl lSCj 

jlSjoA jyy\ aS Aj^S” jLaA c-CJLwvwJ l^JoL o dJ*V ySLa ^ljJ>j ^1 

^y^S>- y) jl aS J\JJd*A L_$\J (jlj2&\ Ia jl (_£A_*jA c JJaIS*I (jl jl 

.Jddilj^a 3 j$AjJ«,&> zl^a L_$\do^) jl 3 cJCji^ .AJ^^^I j 
j^^_) 3 j3Aj j./ 2 >zL a y—>\ (^^1—’ d-ww^Al L_Sj3 ^\ y I y& li? 

j I C_5\J AS* d-jS' *Aj L) La jl A_> . J^OJ Aj j I jd> 3 d-^^-o*-^ C_So 3 I I 

/I l g-*-^ > ~ kw'MbO A_) IS' 3 d La«mJ I Lj d j-w_! I { ^ —\_' I ^ l_jw«_^ 

d-^ALo L L-Jol jl 0^/ C_SsJ j-° AS* d^>"ldd> jjJ I .dddL) o3 jSLi jl 

Cjjli—) L_S\J 3j3A_>^./2>d_ a ^| J$\ j| ^J^dd« jljjL>- d-w^*_^J>- L S\J A_>Ldw* 

A y^A-* i—$\J OjL-o^a jj ((^d*_*iJ>- j^JL>)) ^j-oL-ol ^ Aj L> Ojl^ 5y>-^ Ida 
.djl^»* jLowJo 4_) dj dj>“ Idd d-'WwwJ j ^^_wO l_wO I 

jl*L> ( ^-^IdJd_,w_j 1__) ) ^^oljwJoAj y. S' L> ^Ssj2_) 

0jl_^jL-o j^ ^ ^3A_) j*/2>zl>~a {S3J (J^ .wU^Ljzdfl 

(_5^l_s/? L&jl__*ul ^ <l>- jl .d-^-wol o-LJo ^31^ jljl-\jL>- jLgj>- 

_d-w^«_ ! ^Sj ^ jLwwul <Lwdo jtalS y^ jl _ d-*-wo| 

j y I? j^j l-^d) ^ ^3 cSCj .JCi'^yj (_^wLvJ 3 j*j jl_A jS" ^ jlj^jL>- ^jy° 

j—> $j 3 A^_j id—wvoj A_> /I ^s>- 3iS j^xj Adwo^o J" A *^’ 

3^3A_) j^2S>zl~o ^ -j^ 3 y>- ^£Aj yAj odjj djl3^>-^o ^A_^w& 

3 ^ ^ -Ad ^x> P- jl y ^_p|^_jL^jLo I ^ 4 _> Lgd) Ij La jl .JJJdwA 

J 3IjiI .(^^ *■— y J 1 —<2 j yu ...j Iao yj j lA^jdL>- j Lftd ^S j3 l y / '^- } ) 

d-w*> Ia j I j 3 jS' ^ ^ l^j Lo t -\j j Lwo Ij Ia d^*--o>->“ I ^ 1 a o j l_9 j L-o 


J Ij . 


. -Aj I ^)LowJo4_) Ju 3s>- Idd d--. 


^[S ( 


1. variable natural populations=variablernaturliche Populationen 



^ W ji 


_j jLS" ^_S" Jjl*— ^^IS" j ^pI j^Jl ^«js>IjLo j ob’-j^la*/gl jl a5" 

C-w^x3I j L*l tJJJL^wA ^pl jljl ^-uS>1jLs liL&ia-wo j^j> Jj>- o^La^ol 

La jL^_A |*-A LaC^*_*jj>- ^O-UjL-o AS" JjL^J> 5 j3Aj J.,&>zl^a ^1 j3 I jl 

^cj Lo Aj jLwoiLJo i^j j ^Aj^2j jl j^-JCLa aS'j^j I ^btjl^wo .JJJLw*wA 

j Ojb Q^ot—3I j ^-j—> L) L*-^ LwJo 4 j j—S" (^1J ’ _ a 4 jL/al—_S" 

Ij iw^o L aJj^ ^L*x-<*s>- j^JL) c ( j-*^Pjj jI-Uj j ^_Aj La jJ''~°l J jlj 

.Jjb^js C-^*-9Ij Ij l_A jJ''-~ 0 l* J jlj J AJLwJb ^pI jljl CS)IjJLa j ^uSiLja 
J^ J —A jl_J>- j^ J_)l y> _ 1 L <" ■ * • • I* 9 (^OwLaI _Jl^o ^jlsLjLo ^oj^»Jo j.i 

jj L>) JJwO^a Ij ^*^lj La jl jl ^So L*Jj 23 t-HJoL C-^-woj^ 


jl cHS^I^ ^ jl J°tSo 

J I Lwo I ^UwO . i jS" A_v£? ^P ^jXj I ^ j L^->- A_) ^jj JJ b Ij .Aj .Aj>- ^5sj2j j jJ^ ^jj I 


) y .Aj Ij . 


dj^Jy**—* jl ^*^*— 11 ) jjAjIjj^* > ^LaCI^j&I a jl jljljjl_j>- jl_gj>- !-\j jS"^a 

^Jw^_SCjL) j L«-vu ^ La j I a 5D_) t .Aj j*jo ^^.j aaj>- Lwo ( jl? jL31 

oJ-wol_j J^LSb j^ j jljljjL_>- ^La<*2 jIj-w^* > j cJj y^ 3 ^y 

^J_«*j a_ i jl ^A ^1 ^il j^*-> j-’lj^L^ y^ 

Aj) ^^S" ^jLpI ^Jw«15sj jl-^j^ 5 Ij ^y^~ ^ AW JL^ a_j j^jjjl^ AS'^Uj 

b J 0 '-^' -'—“lj-* : -V-°ji J _p“ j' ‘ (-LaS" oL5j J^ 2 - 3 

^j_j y* jL-3 aS" Ij L>c_w^jj jl , »j-^-«- ) l y*i^y° jl L> I ^^1^ ^^jj 

Aj J c ^ jS* ^ ^ Aj j^2J Aj J ^ J J L) ^jZ^S>- 0 J^ 5 Aj J I ^ L>eJ I ^ 2 jj j-o 

j .C-*3jj-Lo ci jj ^y IjS*C-^aL« ( j-oL-ol aS" Ij ^jSo ^ (^Aj^ jflj 

jljlju U- ISsj ^ Aj L) I jS'd^J lp ^ l_A 4 j j^2-> A_^_A . ^ jj j | L) jj>- j IS" jjJ I j ^ 

jl Jlx _) cjlj^-Lwa jLj_j>- j^ j-^°l (j—> I j_ -\j^ j_j ^Sjjj jijLaLjlJoI jl^>-^ 

.wLw-ajj OUI Aj ^xla3 jjj>Aj J^jjjl^ 
.sj—j jjj-S"LJ o^~L? jLij^j (^jAj) jS"aJjS" ^w£?jj ^Ijj j^jjjb 



) ff 


J«Aj 4_> Jj0 jb ^jj I (jlj j2>~ j3 JI .-Ub 4_>ljl j ^jj j .Aj Ij jj (J'V-iLwoI 

^Jwv^S 4j ) ^JJ ^-JLi jJ ^CL-A 4b -LJo <^jL>cL)l ^0^5b 

CjIJ,] g > 4_> ^J_*o1j 3 ^jJl (^£j jl ^JjiLww^ *)talb 4JlJl .(-Lbb oISsj 

.3 JJ AJLsL) d^wwO ^£_>btwO 

^1 y <uJI) C-*^-L-o ^AD^ (JLwj Ij ^7 yl Lxl l o j^jjjb JJj>- 

03 £ jZ*zl*a Ij djl j^ 2-> ^ ADA tJLwo L lb y^-A jL> ys^s >ej 

jl IjLwol O j-wjLjjIj ^jj jl ^J^albj ^4 jL y 4 b 0 j^-> jjJ I L> c(.Jj3 jj 

jl ^ jlSC^jk y -b (.^L^SjjS^A j I jbijul jl 4 b tJLwo A* jl l y^ jj 

d^*-o«->- ^y ^bi J ^^J>cJ JwLLp^- ^j^oLwol4_) j^2j J^J I ^0^jJbi • t '—-'-^jb 

^ -U ) 0 3 j L_) 4 S' (jjl—*j! — (jjl —5 °jj-$ j-> .c~^l jJ—l 

j ^ ^ fJ J J x^b jlSj^ 

L) jjJjjb J -\j 3 JJ dbl ^J>eJjJjj>- J^J 1 jl jj^JJ (J JX_JL« jLftbb 

.C-Jib ^SbulScu Cjbwoba oj^b 

jL5Cj L) yL^ jlj^>- j3 4 b Ij ^l<LP j^j>e_ 4 ^JJu4JLwO j^j jjb 4b^jbj 

b> jljl-\jb:>■ jl 4 J j-b” c_Sb Db—° ob ”13 / jl-bl c^jj o3 / {£3j b jS” 

olj ^LL_aS 4_) ^Xw^Oj_J ! I 4i_s^li*)^_) t-LJo^>3 JJ^JJ L^j^~ 

4_> 43 j^ibb D LS" j 0 Ij b~ 0 b* ^ y^r ^ b^ j bj ^jj I LI aS < 1 ^ Ij 

^j- ; J' 5 j' W. Ojj- 5 (Sjj^-\jj^t j 

J-j_^- ^4—ai ji jl AS'^lSiwa 1 _s~ ;5 ~^~-*’^-"~ij jjSLjS" 

4_> jj ^a L& ^ JCu 0 3j ^ Oj Ij 3 Ij 3 yS>- y I 3 j jj 0 -Ls-o 

>" t_S\J jl 4_S" ^l4_P yoJ>c-*A j3 4_S" d-3l > CL«wwo3 ^^_S*4j>e_JL_) ^j__> I 

bfe (j I . -Ul-wvwJ 4_^Jj ^Jw« lb j jJi? 4_> 4j j 3 jb13 jj o -LJj I ^ <4 ^” 

3^34_> j«/2>zl^-A ^^Ssj 3 4_^Jo ^l»\b l-Aijbwjl 4b 4 j jbjbwA cj^J 

jL^L_S' j cSjI—)Ij_^_ o- jL_ a J> b L&djjli_> /^_o_& 4_>l_ JLa jl .Jj3 j _> 


1. Vielgestaltigkeit=Variability 





J ^jLwJdl J.y<yS J^ 2 yS>~ y) p>e-JL>l^ (jljj^ j I L&ijl L> A^ (,{j\SJJ-k $ yAjy Jj 

4_S" -LLL-*Jta^p Oj!tjlS*wLL&^ ( pojjp .5 yj 0 ^£ 0 J-& l_Jl_a O « 411 

JjL) ^ -L* ) yJj jy y p !jJ 5 yS>- p AP y^S^A Jib oLS' L jjjL>- ^\j£ 

L)IjjjL>- y L)L&L*S” L)l il)L-a ^2J2 p L& j LL> J&\s >- Aj LgJu jlS" pi I y JJJo '^o 

.J^lyA y^^A 

<jiy l£^O^ j c5^ (( l J ^pd' ^ j^j 

.Jj-Lwolj Jg l^jL>tljl ^Jg jl lj pj jjl^ pAj^igj t-LOJ^_) Iw-wwoLwO 

o-lwal) j y^*)Lyly yj jJb jl J^lSZ jl y£- jjj AS' C-~-J jl J j->J>^-i 

(,,<^"0 k - J bs^"’ jl j-® J- 5 jrdl (J^° 

AL)l_aO-Ljj iljJl jl-Ljj^l_) j I j I L*l cJ j I yA Jo -\j 

lj (^pl ji1 a£ C^wwo! (J I Aj Jbo y) I y& jSyJ^O .JjjLwO^a L& (j I |j Jxo ^J-w_> 

(jLjtf^ y>- pOjjJ CjLL^? ui 1 y ^J-J.} Aj ^J—oLj J Lfij (^1 p ^wjLjj yj jJ yJ^O 

Li lj jjj\J lo 2 yj I aS L>~tjl jl ..AjIaisL (jLk>1 )gA>c-a L) pip^_> aj 

i_jL>tL_)! jL^_j>- p ^_plj—i^! yJ—2^ iw^ip>JpLu (.JuSyA y^xj L&jj 

yJ*- 2 ^ _ > ) (J*\J-A si ysJ— 2 ^ LAjL) y L&jlj l)^T J .w\j ySlyA 0 ^!^ J* 




y^XO y «J ^1 4_> L&tj! 


^ (^Upj; pi 


L_$nLj_>j ^_) p14»Lwa^ > yj jS; y> 5 As>t*Joj5 c-CoL) ^a UL) t-\j1 0 -La 1 Ji 

A _j 1 _JL>c_) ils! pLL_> d->^lj2_) (p-^! 1-Ad—^<U-& 

{jyj 5 y 2 Cl—a y^oj Ij ^ > ” *-Lj -L>- p l_A j C!-aJ li y 

y\ L^ijl aS i JCu!p 4 _j pj L,<gx_) t_5s-Jo^j ^ ^ p 

^]g p> I ^1 aS lj yj I y^xo .22y> yAj L) C-\jjlA5”^a lj ^ y2>- LaL)j 

_& aS y^o I A _ 1 J \<2 i y .-LLolj^_«a J-aL-SC t-L)l^_a ^y^-yA _ j JJ^x^y _ >- 

c^r-IJ JA^ j! jlj-il j! Ojj - 5 j - 5 '-* c yj^r -^'- 5 

<CL-oJ y>tojJo p-\Ju!p p/U Aj J-alSsj t-L&^^a 





JalSo 

((J_) 2_)» _> ULp Jolij 4_ i ^_j>“lj li oljlij 

C-^"lJwJo j c_Sji j*. ls* j-?j^ L) °jSb Cj~* ^ I jji L«l .ij3 ^a 

jl lj L-ajI 4_if c~*I jl j^-j tL&jl c~ojj 

\-& jitS*) .ijS" ^_*jklj->- ^JkUi ^J^_) C^>c-w« jilj jjJjjli ^LfllSo 

.(-bjb^ a! i^jbs Ij 


(jol^j (_JJj ja> libdj^S" (jy-Xj*yu 

|^jb&M>1 jjjj ja ; l jol^j <—5jujlo ^ly b t-Sjyia jlSly jl jjl^ljjbv (_£J^A .V 

(Ub C -o^^S' 4) 4)) ^ 1^5"^jjJ b jolSb ,jbj> .V 

| i_g&" b-Jj C -o^j j (_)"J l-^y.) *—llx®j>- Ij4j^5* b U&4)^5" jjujljfll .Y 

^g**J» i_>b*l)l .& 

J^jIxj jj jjb ^U <_£Aj^J aj !^_D jits' 


lol .Al5j* joMf.1 jol5o (_J<y jai ^l^> 4j£>|) y J 

bb^ytja jj^Sbi^S" (^jb&objji ol^J i_^j ^ij Js^”? - 

Ij jljtiiU- jjt^> 

LSW) P 

oJuiib ja) 

gc*J jl 6^Ss) jjALuju “^bjil JJ 

jjbb^gitja jjjl t-jbv jl «ijli Jf.t'j* CiAlbito 

^ ji^Lsi 3 ^ 

' ^ 5 ■'“iLS* LS'//' 5 J^ P 


■M*/ (J)^}> 1>!>J J a 

(jl u-’jsl jl 1 

;C-cloI 0- y ^yjy\j 

^gitja tyb**)! Cujtd^-^i^g 



i_5jyio ^Ly 


<&j 

dj 

Jib 

Jl) 

L^l.V 

db 

<jJl> 

4 

4 

lV-SJ^ 


5 

Jib 

Jib 

J^ 

jj 

a1> 

4 

4 

bt t_LV 

A3 

<&j 

Jl) 

jJb 

-s' -LS 5 

<&j 

jj 

Jl) 

4 

LTiJS ■“ 

Ccu*J f^O 

Jl) 

Jl) 

4 

u^jr -s; 1 -ls 5 


jjjjjb (_£Aj jiaj a^p jUb ( ytJ* ^LA(J s y»bLw*i! ;Y_0 jits' 


Ip-^jjl jl cAj L> c~\jlo i jj jl jtatS' Ajj^2j t_*3lj Ij I aS' jj_> I 

Ij L_& jl jl ^-^3*. i j ->jjb ^ojjj^» a jl^L2jiw^>“l aS' ij^' 

.(-LjS' olSb Y_j jits' Aj) .Jjloi ^S" ij Ij ^3— jj j A 3 jj jj 

j J^>LS4 -i_^>- aj^-^-Ij l5° j^> jl “4^ J- 5 







lSCj . JJJ ^d* 


jl ^j-wJ ^Jul a_5*^LJdo jLo 4_> jp jj^ j£jS 

^jl^>sj ^jjl .dd (JLJlLwoI L tjLwo 


,jl£l Jg 


j-Ldd J 0.ijJ CjL^JjJ lS\J jLwwjl AS* ^JJ ^jj 1 ^j/S ^>c-JL) ojjj ^jjLfijI pis' 

jdi 4 j jS' c I / ^cj j d ^*So ^ 4 j j^2j <L-o . Cd*-o L& d- 5 Uj ^ 4j>- LJj 4 _j 

jj dj ^1 jj J tdjdd ^djdd ^L&C-w« jliLd L> _I_jl_>djl 

j l.Ig~ ) I ( ^ La l—^-> (^ La^jJLa j j_> *2 ^-*^1_* j j_> 0 Ij j ^ Id d-*-wwj L LSCoJfe 

.jj_» ^,d*wd_> jj /j L-^yL £_»/ j[^y* * ^jj/ (^^jljl _9 jjj jd> .diddS'^a 

sJ? iddjj J^ 4_!S' C ^j-o'Vlj J JjOj-J Ij ]g.«A)JJ odd 4jljl ^wwdjjjl^ 

Y 

^t_**d_>jj/jjd ^lj Ij jU- ^j>- '*—^l^ - j! liji o «d»/j ^ j ^ Ld57 

_& ^jjjd-) jl—sj jl 4 S' Ij 14_>jjfi ) cdwol j I _j .J Jj oJ^iI ) 

tjLow& tCdwol odd *3lj jj jj ^ j j^o ^ j-^*-^ ^_-ol_>- jl ^LoISCj 

JLo ^w*djjjta L) ^~oLd ^La<LJj>- jJ ^jdo J^ j I Ijjj C^~wold ^-wvwJujjl^ 

dd ^jLwdSl djld/? Ojl jj 4_j ^Udpl jSLo ojjj*! djta d^fljlla>5 ^ 

tj I (_£_9J J^- 5 (J- 5 j^ 9 jl ^S' ^jld; tO—I odd ^j-^dwO 

. |f^vw —'Ld Ij 

^jd-ALi. & J-^ - j«J J~^^ j^2 j Ij ^jjjjta ^J I ^^j jJu (^4 j j^2j 

jli) j- 5 1 jjljj j^ ^djdd d-wOjliLo ^jjL^d^Y- i_$° jSsj jljl-^ j^ 5 Ip I jj 

_A 4 i 4_S ^j_> ^j^ Cd^>c_) J^_)I^jL > td_ota jldj ^_^- :> ' j^ jjJjjl^ 

^JlpI_SCj ^odjl jj j-l^ ^j —>1 jl I—j twidsL ^—a cdw^^ ^1 pL_So ^1-A^jdAjjj 
j^*x—) jl jjl^ 4_S" d—wol ^jd d^ jl^3 jlSj>^ (Jjd 
^ j^- 5 ^ Cdd I ^ ^j IS* c ^ jS” ^ ^ 4 _j j^2J j I JI di t 3 ^j t ( _5^ eJ J 

jjl_) ^ J_&1_^3 l_A ^___> ^>eJjd_) j^*_ 5 4_ 1 j j*«J ^ J~^ ^ jljldi ^1? . d-wdl^ 

jJfljdo Ij jld>-LwO ^>eJjdj j^XJ |f^vd J JI ^ tdddb 

cSo 4_S" ^ddujjl^ J^IS^ Ij^r ^S” ^jdjl^dl L^-j^jI jl dl^^^o jl 


1. Wallace 


2. George John Romanes 





3 4 >) j)L^J>- -\jL)^^o 4_JC_^-A tCwiI ^£o Jj Jj 

^ >- a 5 " ^3 ^^o ^_a j 3 lj LSsj y> L ci^wvwju ^j I3 l_$Cj .(-U^S" ol$\j lg_>- 
^_) d—^-O.-^ - ^JJ jl -\jl C-L> I ^1— ——— S' L) 




ci 4 -^^ 2 - 0 JJu-d' J-«L$L ciJJ ^*yrj 

.d-^ol jj ^L ^L*—j ci— v^aI jl ^JulSL ^ 01 »«d— aLo 

3 j$4j j.^>^ a ^ ^-^~°L_)jl^ Cp-Ob 1 jl ^jdu ^S* 4 j^S j)b-A 

j^jj—L jl 4_S" d—j ^_)ljljjl_j>- (_£LA^Sjj_9 jl t30 ^y 

3l j-L si (^4_^ & d—wol j^SLo a d~-**^*e—> ol_$L> j3 .JdS"^_a .AJ^^^I j ^ ■ -■ - 

45"^uj L>1 cAL-o^J aj 4-1 4_)Liw« La^aL* La<l)I_^j cLajL* d*-*-^s^>- 

c^^Sjj-j jl p-pl ^LaOjUj L ^-a:> ^yjy ^jy 

d^jld* d^LL^? L Laj3 CjjLcj iL&^j-v^Ls cjlSL j ^ l_$Lj 

Lgd (j^-woLjl^ <bS" odJo ^^L*_a j^33 ^yJL >eJ jL^J>- •^► j y* t^y 

(.j Lij ^ o ^>zj c j j—9 ^ l_A 3 /I j3 4^J_> t o 3 ^-) j l^d> I id* LL/? Id 

d»* l.^ 2 >c_Lwo ^ ( ^^_j>- Jj2_j I^ L_j ^jLSjLwo ^^LLa) I ^La<lJj>- 

b c^-L_i ^1 La^l ,j;^a .$j£^ jjz \j 

^lg!s a L_) I ^1 L>e_)l jl ^ y>z-)4 > ^_s j—^ 4 ^ _ a l< ~~* J 1 

< jL>d)l JCo I j3 aS JJJLw^-A jLL^j ^LaCjjLL y>\ Lg-L> .C^-wol ^ j3Aj j*s2>z1*js 

b <_?*--& 

^lil ^3 ^S*4J^S" L ^\y 3^ LLL^^-^Ji? 4 _>-^ 

y^7 ^1 1 •*—-L^^S* ^>A_pI L)LLl3s-Joj cj tj^jl $y>-j L c^u^L 

^l_A4_A3 j3 ijL-^lj_Jod-oI 45"^jl_«j .Cl«>-^l ^iSLjo^_A Lo jSLi 

^j—) I j3 4_S” jL^Jol ^OJ-\j 4_) ^JLwwwO ^0 J^o Cb-w2_Jj L C!-^wvwO 

lj c LiS" 11 ci—wo I j) l^u (_£ I o 3 j L—j >cj j wii>>- ^ jA LL ^s >cj j i_5L 


LhJ ^ri J- 



) f ^ jl JolSo 


yLs>- 1 a! j—i tjl j —wo .^i—S a J S tjl-J'^■>* ,]g ^1 ^_>-^_j 

Jdj-^ j' ^ b JJ^j—i. (^^C^^_)jjb 

J-Jo A ^0 4_) .JJJLJolAj J l.]g" ) 1 4 _\J -LJo t <LAS ^j^SJ ^o ^wO IjwJo j 

^ J> ^ 

csl-j'-LP jl ^l*j) wo I o jJio ^ j I AS"jS ^ L 01. ^ ^ lSjjj ^Xj>cj Lgju aJ aS 

^ ^ ^ jL* *•>« > A_S J ■>j 4. j? <*■»S 4 _S\Aj c ( ^ ^ I 

^L^l) LJj L&o^ y~~^T •“^^ www * ((^ii^>-)) UJJI ^tSI JjLJ j 

Aj .(-tjS oISsj ^A*j C^>c_wO Aj ) JcS^ ^oU l_&iw^o^L9 
t L& (J^ j ^ ‘•J^T l> -^ J |ll? ^ l_& o*J J^j I ^«j J ^ aS ^»-o I ^ ^o I 

.-LJoL) ^SaJ^S Jjl y 


^-j^_>- a_S jjjS^^o ^-HjaJLI? L> ^ t sLs^l lj L&^j j5 ^IS 

C-^lij lj ^1 >cjjw\Jl>- L* L&(JLw«jI O^- 4 .wLL^Ij^^j ^L>zj jJ^>- lj ^jlS 

^jLw^J ^ ^J>- 0_^jS C(j^ <>_^Lj? lj A*J>e>a t^o L_S\JJ 

j*^ J^\jj CjIjL^ 

o i^S lij I ^Jj y> ^AjZj < J L>cL) I C-^->- J Cjj J3 Aj ^>-1 j L> <Z^S>- LwJo 

^ISI A^wwoLjl^ ^Iac^-Ip ^ (_^<>.' j' U j 1 O- 1 I 

T . V 

^jL_Jo j ^jj Lwo jg.A)^_> J^L_>- _jl ^uL>cj jS Iwlu 

i jL~j\yjS 1 ^y J ^yJJJ^~ j;l&jjjL~ y,j X^ (JsjLji 

1 ^ ^j!^^ iwA p!^)^ .J_)IaJ13^_S _ A j—^j ^ ^j^a^ <, ji 

y^ (^1—l^j l^>- 

1 a! t-U y^ jLAs3 jS lj A I ^ ^o-x-a .2yS>\ai>- 

lj ^_jLw«aS (^^Oj 1 jss>- aS ^y-> ^SC) yjt> ^^0^) 4»^JIp 


aS Aj^SA^-^ . ^ ^Jo jl ^jlj ^ 


t ^ r 5C^w« >-O 


1. allele 


2. polymorphism 3. Cain 


4. Sheppard 5.cepaea 







Jlil 


I y l>cJL) I t -\j ^^ 4la>jA-« ^/l j (_£ La j _2 jL>- ^ J J* J ^ 

.^J^l «\j Jo lj y ^Slj jS jL«J (^LAi^wU yB ^yLo ^L>„>C./0 


?r 


j<£ Jit 

>- j! ^jjl^ zyrj^. b drf' i£jr7 **? 

^~\jL)^_a ^^lj__> j- $Co ^J_w_> 4_ i ^1_jl 4 j^^£>- ^JuUljlS* jl ^l_Adj_P 

^4_o—A ^-Pj4_j ^^ 4_>tL) C-*-~0 Cj'VIJ^a* jjjl L> l -b\J 

yJL^s >cj ^1 ^-^Lj C—aL> .C-^Lo jLj^l^>c-wolj ^jZj La 

^woL_j ^ l_$CjL_jj ^lub 4b"jj__) I jl ^*o j ^ * * iJL-d jl wLx_) jl__:i 

^ ^_!Si j-B jSj>- . J Sj 4b^>- LwJo c-\j^ y 0 ^£ ^Sjjj y-»~^ ^ yA 

4_S" L_!> j ^ ^ ^ 4_^ A L_) j ^y Lo j 4_> j I y ^y y L« j Ij l^J 

Ij j^ wwoLjjI^ La jl aS" I yj c^t-^’L; Al^>-LwJo Ij t_5s_Joj jj_oLja ^LaO^x^Ij 

J J~^ t -^- v -'—’ J ^ ^ < '—^ <L**a I ^Jj ^ ^jj I 4_> . ALA ^ y 

jl ^jZs>x—) jl L^ i AS^)y>- .d—wol ^LoISsj C!jL2_Jl>ej ^1 y < si j.,J il ^JjIB y-^ 

.JCCSy> Lfij I JC^Ajy> Cjjl 4_) <bS" CjI 


4—-vO y*B 2 c-cO 

-\j ^ I^ c-JL) <•_3j LoLwJoCl—wwj j t p-A ^ jyj ^o -L-o ^ llJlwA ^4_A ^ 

(Jj-Lw«L)^^a I -3 (_£ La <l^>- L> lj jl jLaj jl ^O^Lo jLwO aS 

i^£4 _J^l jl_^ y—i i jL_> y^^s>v-i ^1 i^jl^ 5y>-j CIa^LL) ^La<c^j>-Ij ^ 

Ij c^vJJ c_^vJ"CjL>-j\ lg,*/g| j Jj^L aCjjLjj ^j_) I 4_) j JJwt 

^ I jl ^jISCqwA ^2j Lo l .AO £ <w->L) La jl LwJo O^j j ^XjI^ 

Laj^Jjj^_j jl jj_j ^La^^p»c_> y Lwo y*-* ^o^L« AS" 

A_S” wL_)^b jl—JL) ^loljlSLo_ A j yj | ^ JLo A^^jLoj .-\jlo J-Jo 


1. Avery 





l_S"C_$SJ td—wol 0-) Jj ^J—_S'LsJ L_$L^lS"J —! (^LA-L L jl yL-i\jy j^O^Lj 

jj-u j~LJ^ ^J->b y-o^ L-^° jr*^ -3^ *“^* ^jl_9 ( jijli jLg_>- jl ^jl>ej aj ^* 3 !^ 

A" j 1 ‘ 1 _A jj ^ 0 L j l - *> 3 I y _ a y ^-wvwoL-Sjl ^0 wLLA 3^J-._$Ltj 3 I y _ a 

^ (^_£o3l ° ^ 3~^"~ J ’ (^^jL 0 ~-^_a| i-SL-O LwJo 

L-> L lj 0 j 1^ j L. j jj c^>- L. aS ci«wwo I (_\_o ^L> 3 ) t^-o j L> (-lo ^Ij La ) 
i^j y—^ y —*1 i »^ j b * cJ y*—^ Ij jl wo y—$ _ ) ^-^- > LL/? 

ji ^j_;C~~jj j (JjLiL^> j-Jt) j Jj^=^. 

^s^>c_JL^ l^j y —>j Ij La jl aS^ ^3 CjI j^xj 1 <L L .C—L -LJoj jL^>- 

0 wLwo L ^L5j>_A y-^-> L^ c 3 1Jj Jj j ^L>c^o -^-IP c^; 

jl i^Jy2>- ^jLol y 3 y5 j3 yi 3 yZ>-yA Jj2j I jS> j3 obS” C_S\J jLo ^I^j .3 

J_J>j _ 1 l jL^ t d—wwo j I 3j ^ -Ip L-o Jj2j Ij I a5" ^a bS" 

o4 > J Joj 1 jl 4_ S" ^_)l ^UaJ^I ^I_AcS^_; 

^ > I jl y^L> 4_S" l_A4 j>- LJj (^LaOIj ^ -\JJL-wwA j)L-o^j ^La AJLJoj 

<Llaj>-*)^— fl S” 4 j^S”( jL«. A .(-L* S' oISLj VL^ j.,^> i 4 j ) -\jjl^ (_5^3 tJJJL-wwA 

a^ lg (wjL>t^_jl ^-oii-wwo ^ d^lS" t,^wo y*3 t3/ -L-aI^>~ 

.jl 3 yilo ^La jj aJ Ojb jli^i 

jl ^La jj Ij ojl^jl_—o cSsj ° LI ^jj I (_5°jL^j3 ILL. 

(.J^lS^-A A3j_S* l jS I j j I j jjjIj^j aS” ^X*-L? j L>cja Ij ojljjL 

^j>-l ^o-Lwo ^l_A^LAjjj ^jL ^A_^_A .C--3 jS \^a Cj>yy-& ^l_AO^>eJ 

jl y La^jI ^ 3 jj&> yj IjC-->cj vwoLSjl lSL> CjL^>c_jl« yS\ aS" -Ila 3^» jLL 
i*»-oL>- jl *S LL? °j j ^ < ^ j y* lSj* y ^ -Ljb 

jl A_S" tC^x^_>- Lsj j3 .C-wwo| (_93L? j* t '—-L^-k jj _)Jj>- 

tw—v_A a \iS * ^ A y &S c ^^*3 <3 ^ ^A —0^^3l ^ v——ij^J ^ ^L? 

v t>J /■»(' i^rj |/i lS^ 


1. ranunculus flabellaris 





4_>l_2Co *)L/aL_S" l_$Cc_jj jJa > ^1 ^^s>- JwwoLj aS ^jIjIJj1j>- tjLwO 

^jJj j-* <£ J-J^ 4j) j (xi~J 

^Li 4_S" (jyTl;S” tjljl-\jl_>- lj w y—>~ ^JLxS"p-A^ 

j _p- ji tjL^So )g^>c-^ -^Lr* 4 C-W^O ^Jll^>c^3 ^jLlS^-A t JJJ-WWW& CjjLll^J 

. wL^& ^ ^ L«-vO 


C_Ss-vX_JJ tj_\_d (j^wwol__)j|^ 4 _)^_>-|j lj 5 ^_J>“ ^ d^^Ldl Lo 

J L_S^ J—^ Cj J 1 ^—!) L) AS d^wwO I LwJo d-wwwU j ^ I ^JL>eJ tj I cSCjoj . ^«Jlww_A 

J_jo _ j ^ ^ * (JL«wd ^<>si_p ^<cL-Jjj y _> ' j' •■ 5 j'' 1 

^ La ci^S^Ls ^ La o j^-> Lj aS o ^ j Lw«^j c_Ssj j ^ 4 jli> j l_S\j 4 _> ~ 1 j 

^ y La t- L< ^ I o ^ I w\ < ) c__d 1 -' • ^ * I c I ^ ^ L ^ j*-** ( y ) L«^.*o 

j4_> t-\j yS>Jov-a ^LoISsj c_SCjoj (^£°j _^ > " ^- J | \j*&2 *cCa 

a _) LgJu lj ^-Ajj^ 3j ^->L^S" .jjjl^v_a 4 j>cjL «£3 r* * ^L 

£oL>- wOJ 4 ^ ^ ^ ® ^ ^S" ^JwL>e^O cS^Joj ^^Lwol ^ol -5* 

. 5 jS j I J-S'lj as^Sjj yj I 1 «,fg7>-1 ^ La IxS" ^ o < '- J Cl —mj L b O 1 

(_^Lai _ J LlS" w\JC_w_A J^aA3^\ _P <lL^_w_« CjLoJ_J>- 4 _> 45 "^jLw« 5 " ^1 


<aJ^ (^444) r J:^ j\ 


4_r J o <W) 


^ j jLS'ojU ijlS-U ^ 3~~^~ ^r - ’ i^5~* j— 3 t .Allo-LJl 

^_j J a I j—?*- ACO j**> LwJj CCww^j j ^ La j IxS" t_5s-Joj ^Cj>cj ^<uJUa-« 

Y - »» 

4_j (J 1 ^ 2 ^ 0 i^x~~ >z ~ > ^ ^ 0 -LJo 4jbJo ^ ^ ^ ^ ^-Ls 4_> <S" IxS" t)LLo 

^J-A_j j L»o^jj_3 ^i-45 4 — ) ^-woj^ (^Lai ^LlS' C_5vCoj 

^woLwol 1—> 0-Cd L_jiI ^1 Ijj .(^ y ,^^- 3 ^Col (^ ) 

4_S" d-w«^ ) 'J-^P 4jll>c^Jj^- ?> " cd-wwol ^ L^s-Joj 


1. Maynard Smith 


2. Jones 


3. Hard 


4. Campbell 






j j-l Si ^ O _\_JL_P A > . ^^ LJ IxS" I j ^ Ij l_A j I ^ A^a _A 

Ij LaJ^_jI 4JL_J1_ C2wwd| ^3 IS" t^%-ol~L> jl ^^woL-ol jfi jl 

yA a£ c^-^ol jL a jI ^jjjj ^_^_a .^-wJoL) oJ.4 ^3 ^Lu j^]&Au cL»-wjI j 

■(^■^L^ 0 b ^jl J^oL 


OjI^J ^yls ^^jLoI ^ealo W 

ojlj^_A J o^j —i jI-L>L_j jLv —*~-> l^La ^j—iJ cib-^ cT—"'jj ci 0 ^^—* 

L) C3wwJ j )g^>C^O ^jl jl ^(C2wwj ((C3^>e_wO jL«-wj)) jl ) JjLo^^O ^3lj jLiC 

3 ^—> I cJLj_)l j^xj iwwj y$ ^l-\jl cSLj ^ jjj\S ^a p ^ ^^ ^jI 

^jLJC^J l_Ajj .JJwalj^_a ((C--^>c—d-ol jj)) ^l-J l—J lj _jl jj _a 

y3 ^c\a yAj ^ y^ aS ^y\^yS\ CjIjL/? .3j yA ^y±j j^S"^Sj AA~-~j j lg*>c-^ 

.-\j y^ l y c * _ ’ (b^^ 0 L$ ’ b (_^La<C^j>-I_j l_$Cj^- lS ”y -Lwwj Aj Jjlo ^£ 

.C-w)l ^jLwwlSl CjLL/? CpjI y 

/ i. 6AiS \ ^ Y Y jL-o ^JColjlSjowA ^ y | 4^" jjLowA .Y 

J! 

^^wwsS" I ^ J_wwo|) (^1. jl.^p j ^*->b^ (^o^La LAojbjL-o y ^jAu 

•V—» cSi^M '-^lT'Jj— iJ j' —■: j 1 '-*1 t ( l -^J^J-'>:—;j 

!?■■>*)y fjljl.fj^ (J y° *-k> I jLo-Jo4_j ^o^La ( t_5\-o ^\Syyu j 

4_> t iipUka ^ojLo ^lj L> !-LJo i. <L*iS \ ^ jY^ jL-o C_5 sj/ ^ j y~*-> b 

. ( o lS\j ^ _ j y^2-) Aj ) ..LJo ^3 j*-° ly^ 3 ^ ^ j 

b La A A*. < *-~*~*~ ^ 0^.1 ^IpjU^I ^jLv ^Ljl.^ T 

i^j y —3 ( La j ^ ^-> Lo ^ La L o I y±jt >) La ^jAj j y y> I t ^ j L-o 

4_S" C3wwoI L jI.(_£^ lj y~* jj—’ I • jLwo^__a b I *0jIjjI—wo ^<L<> A 

Laj L5jj l-wo ^ La j Lw>- I_^*i c5L^_S" 4j aS lj I ^ La A^i I ^ AS* y<*S> c«a 

.AlS^y d-o Iw\_A j j jIXS" iJjySi^y ^JuL aj^Lj Aj La<Cj>-Li 


1. Watson 


2. Crick 





(J J-& ^‘CLvj^ (_£\.oI• (_£^ lSjjj ^Xj> tj .Y 

-^j'^ ci^r fjjj^Jj^ lSjLp J jdJ (*^r' (^I-o'-lP 

j (^1-jl-cP j' «(^r ^ oL-^j Y_6 jjj^ 2 - " ^_j) 

^ L&^j-US" ojj^A _j j ai^>-L_j ^L_& cSCo Ij_jI ^_ i 

.(^j/ 


^ojl_* c_SjJ-*— 4 ^j -9 Jjj^ 2 j 

j_& 4_S* c4jL_j ^L&C--4 > .v_<LpL-i2>3 

j ) ^o-Lwojj^_j lSsj jl a 1^5* 

J ji-’W ) <jk->J-l J ( oijjr^ 

.d-WSAj| 


V \ N ' 









} &£> jl J-oISnJ 





,0 5 jysj^’CUfl^ Y T 

^tSS^- b j 2 ^2 

$SLajf 
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^ »i*> b 5 2 JI ,a 5 j 5 ^5"Cl«j> Y Y 
ji^AjUSVb^UJf 







«««««« 
«««« «« 
u ii n n n n n n n is i n 
ini fi m iui n n n nii n 

^AXi-bji ^2,0 ^ jya ^^5 'CJL v Y ^ 

V b ^ 1 Ia 2 1 Cri 5 j>o 


Ulp oLb> AjjS" ( j-J y>jb jl . -bo^ljwbw>- lT_0 jj _J'^ J 

j£> jLo-Jo ijiAJo y}ji jl ijl y* ^stiaxj U .w\jl^^ IjU 

^ ^ ^ * ) JjJ yA y i y> l_^J j^bJol Ijl .*Aj I L) Ij wLo^Aj I t -^ J 



JotSo ) h? 


L> JpI_5 j_> ^jj jl 4_S” L_&o j ljjLwo .j 

aS -\JwwoL)^^o jJj-oj_& ^ jjj-o -J jS” '*-■**-**^ j^ ^Ijta *j i_LwL^*w& ^"wLj^jXuJ 

• J ~“J l y ^o' ^ j' (jr^i j' c ~- u - 5 j-® 

^»j jy*-3j~^ cSsj _ i ^Ij_S" j—i & o^Lo j Ij ^£l&4jc>-lj 

j I L? 4_S" cSCoj>c_) j J_Jo j j j L> 01-> j^- j 2 . w\JJLwwJfc J-ujX> La Lft ij I ! Jj j I ^ 

JU jAj 1_& ^LkC-wol_S" j^_ j ^_& 4 _j jl tJjl^—a JbJb Jj Jj>- jl'-' 0 

aS^ j—> I A ) c( CJ' jS^jj ) ^ yZi J-> J^>e— J -toji_< ) 5 dJi >■ Ojl_>J^ 

JJuLo^_o ^£Ij jl Ij-^ ^Slb tJjj—ol^ou ^jj jJlj ^ 

.(jdS^ olSj ^SJLA ^O^lo <b) 

^£4d>-1__) ]g.,«A) j__> C_5joJ>e ) L_S\J jj—; jjjL—! jL^r^r ji .V 

L ( t^l-^jj ^1-^" ^J y> ^ 

^Ss^^cj jjj.} ji j-i4^3L) ^*-&j-2 L> j Jjj_Ju ^ 

jj-*-; i JfJ^y lS 0 - 5 ^ (_s^i ••^jc^'cr 4 jL^* (»-* jl^ ji (ojiCj) sJ^ijjjL 
(_5^>- 0 J 45" jjj I jSCa $JjIj^o (J^£ j ! jSCo ( J^^- ) 4-> JL-j jl j^xj 

ciJJ 

Ij ©jljjl-o CjIjL/? t-\jjl^ ^ ^ ^Oj 

■^ar* J 

L_$Cj ^\S JJ -LwwO I ^ 0 -\j j Lo ^ 4j L) ^ L& l ^r j' j* ^3 ^ 

.-\jjl^ ^jj °3 J -^ ^ JJ cSsj <lS" oJ-Jo J^Ss-JL) 

b^ b c5^—cjj_j ^La4^>-Lj ^<U_& 43j^_&^jj .^ * 


j£L> 2 ^ t _^ wwJ jl j^XJ jj ^ J^x-a 4 _>-/! j ^ 

j_Jo (j j^ 4 >LTJJJ jl_J>-^ <lS" Cl—wol jl^j ^2*- jj jl JJ ^jJ I jl la I c^ j-Jo ^O 

^jdj Jj J_>- j j^jIj j^o cSj jl^-^ aS^J J-v^ J^ ACsIj ^jZ^S>- jj cSj 

.^ jCj^o jl^j_^ > ” jJ CjIo j! ojLji 

,_UiJ^s 3 j^ Ij Zj 3 jl t_~o_^j tJ ji uSC (jjL* jj j V 





tjj ^ o^) y^ ^SlJjS' tjl^j^l 

^1 j_si (^IaCjj1j 2_) jjLSl aS* t-U y^* o-^ 5 ^ ^j(J/ 4-> C-*-w«o 4_Jjl 

0 i£r_a j^j-^2 ) 4_) ) -\jI ^Jj>-j4_) L&JJI |j C^*-<k->- L_SCj l)Jj2 

.(~L^ 



^La4_$j^^ j! ^y (J 1 -^- 4 .-UJoL ^Jjl «ax>- C-wjI ijj c5Cj !V"_& jj 

t_$C> J (y^ jj)y j iS‘jir7 jj) Y J^ J j y> ^ Y jj '-^-d 

jjj_jU^jjj .(oi^i CJ~^ JJjj jb<uij?) r j (sj£ije jj)R JJl jijA L R jj 
.JjLj~aL>tj! JjU-L-*j aili yij L^j jIL ji <D ^jLLua Aj La ^_JJ I aj / 






lj ^ y*-> -3^ ^-U^ cSsj . \ T 

.2jS d Jj\ 4_) j^La jl |j ^SCo j jJu jl lj LAjl jl ^Sb aS" Ojb 5y^~ 
-A_j j I ^ lj 1 & ^jj 1 aS^ {_£ I o j 1^ j Lwo t ~Ud> L JJu L^-a ^ La JJI j j ^ $ ^jj I /I 

lj j j_a 0j \j j L—a JJwJo l_j id^ ldL_a l_A JJI /! i Jj-a lj ^A c_H—'^iC j y°J-& 

Y ^ 

. Jd l^>- ^a C*Jj£jjjjl A 

Sr~~d -J 3 cP j' cd d j~* d J- 5 

.1 J ji-*_a L> 4~i ^ i lj ^5 \j ^ jl JdaLj^a i. Jlp |j JJl jl <.-UfL 0 -Ad 

Y* ^ 

c La jjjSl ^La jl La jl !d)jb ^lod->c^j d^>"Lwo l_Ajj .\ 9 " 

> 4 > ) w\JJ_w_A 4_9 j^i l_A4dJjj aS' -\j jd^a ^Jw^dj La j jI 

.(-US' ol^j T_j 

La j I ^4 _Loj>- jl t-Uld^^LUa jL—^^SjlS' jlS” jjiaj jl La jj . \ V 

. JdS'^a (J^dS" lj ^S\j ^ (_^La jj U-JL*_9 J jlSjjl? AS' JddwA (jd^J 

^Idd^-ldd jj ojig««a 1 j jl d 1 Jo .1 A(J j d-a,A $ j .a 

^ol I 1^? ^>C-JL) coUal Ci^ww0^4_) ^ ^ ^S3 ^a L-Jo j 

L^J y-^~ J— 3 ^J^L_» jL^^vU d—o-U jl La jj jl ^jL—J 4^ 0^ y> 
tALa aS' ^ jl ^a ^ J td—al doL> LJlp 4 j L ^l-Ad «f!>- 

5 J j^j Aj'L^j^j dCa^5" L) AS"j^o ^dCa jljljjLdo j^>da 

OLaLS” ^LAjj jl l jJ 2-*-> zj ^>\y ^a jSLj^ j j£\ ^jy>- ^jb-A jlj5 jl ojb 
d-?* - LdJo j ^ ^_«a I I 0 jj ^ 4j . ^uS" ^|^-A La ^xS”L Ij lj j lj U- 

(J lLa o*«> . d—a I ^t-^ 0 J L—J c -\i _^d ^a La ^ j La-o y* AS* La j j 

l_^>-j_« jL™.! ji jj jl 4-^ Jj y>j jljj^ d ti'-^^jjj-'jj^ 

^La jjb (^A_a— a ^d>ejLa_d Li ^y^A j ^S" ^jjjjj y~^i^y 3 

td-H (^6 -^'j - J j-^ trtM L r'J-' <j' c>jj b od^ 

jlSCot ^ j .Ajjl<i b o^wjjlS" 


1. Homozygot 2. Hetrozygot 


3. Exon 


4. Intron 





jb_a ^ _& b 4_b ^jj jA ^L& jj JLo c-LJolj <LUo|jJ 5y>-J ^LwwJjlS" 

l_& jj 2 ./jlS' b b Lflj 1 I y^iAj b-ipli j^S*b^5" ^L&ojI^jL-o 

■(^ ‘-Sj- 5 b 

CXsx©*> Ji£*^ 

(J j^b c_5\j ^Ia jj o j^->b 

^b_& j^ ci-wO jl ^—■o ^jLa-U j! j-$ aS^j—)\ j-^-a t-U5"^o*j jm*-> 

^J^l—Sb C-b_p Ia^u_>1 j-$ y> I . JJwJjL o -LJj Jj Jj>- ^Ia jj b ^ yr y 

. ( *A*vaS' o iSb Vbj ^ 2 IS* 4_j) wL<-»_^vw& 


5' 


ri3c 




—3^,2 ^)lL a(J_J j^jl lAijb ceSbj^jjlSjl (jj c_Sb tl)bo-X^=— b_-j ;T_& 


jJJ^SJ 


—&l jl ^jw«l_S\J ^1 ^_J Ia.} jS\ J$ jj_>l jl JCul j3 C^ZA b'yjAj 
tl_A jj y-~-> I j c -Aj J_>- l_A jj -\-J ^_j c j y~^ b y ^ 0 c c-J 1 L>tL_) I ! jjj I ij^_>- 

J^_P ^-wwJJ>- t^^Juj l_S" j2>z^Lo ^L&ojL-o t^sl ^>ejl CjI J^XJ 

Iw^jLj>- jl Ia<U^ jl _ j jLwO b ^ Iao^I* i*__*jL>- jl 

b_> l_*l iC-w»l i_->b_S" ^j_jl ^J..*,^3 cb-^ej ^y^y° c<_jb>tL>l .(b ^y 

. b-Jo I y br j ^ 1^ ^o 


1. Hardy-Weinberg 







(JL-o Ij .3jl3 y IyyLay ^jjL> IlJo d^w^o j j3 jyw^oL )y (^ojl_9 3yjlS" 

ojj J 4_> c Jj J—JI y>- yJL^_>- Ij yj I j 3 ja. 5C«»wJL>- j^xj £yj yA \ ^ ^ * 

jlSjyO . ^LwO L>eJ I .yO ^lojlj ^Aj yS" .y l-lu ^ Ly-^cyAA- 5 0“^ “^(J^-) 

Sr'-’-W <_^W^ c?'- a 1 _? J -^' ^ l5°j'-;J' 5 |b »j'j iji' ^ ^ * J '- 0 j- 5 

.3 y_J _j L_S"a > jy lSLj ^y SU yw^* 3 ^J3~^ y3 _; 4»liS" y jj3 3 ySl L> 

y3 C!jLaLv^_JoI yj y_L? jl ^IaJ^^M j ywwwU2 i jl ^ j—>- y3 ^ jj ^l_Ayjb^ 7>- 

y3 L jl.^3 ^La jySL)y-* ^jLwoALiL^. & . J_A3^y * l£3j ^jLwoJJuLj. & 

^b 9 yyl?4 i (d^w° L_Sj ^ )1 j AJb>-1 j yjy_^j ^I4 J^j>-L) p^-_vu2j (^)L_>^y>— 

^y yo ^y La LsUo I -LJo I y3 yj I y 3 yA ISy ^ y* ^ 1 ‘*^*-~° l yiu3 ^ 3 L«-*u 3 ySl y3 
yIj_3 ^y_$Lj 3 ^4 _j L_j oISC L_>- y 3 4 j l_j C-*i lS\j oIS"yA .wLLA3 y* 

4JC JI .-U >1 y >-^Ulgi t jy^woljyo L ^yy yJL^_>- ly jl olSjl c3 ^y 

L> ^£-lo yL) JJj>- j\iL« iJ_A 3 ^y o*j yjy y3 ^Syjj y 1 yS"ySS aS" yA ^3yl y° 
lSjj obj-^r j- 5 ^jj-isjl tLajj ^Ijl 

L> Upjj^jy ji b cjhU^-' cr—^ cij jl ^-5,y 

4 > LaL)J ^L jl.^3 ywvwo j3 4 S" ^ jt^XJ jjt> L»J_WV«0 .wLLolj^y 1^5* 3 ^ 

J tjLwJj^Lo ^l.jl.jl yj yi? jl *S— iw^J yl9 ^LaJ»JUj^1j Ij 4Jw^j I ^La^LwwoI 

jL^«Jo4 > La jywwolj yj3 3j^T y*-> wLLA3^yO ^ 

uSy>tL« ^«Ssj ^-> ,s21 yj jl JColjjy La^^SLjI^ .wUj ly^ 

l_$Lj ( yyS"jS"3 4 j 4 S" j-A .JJuLo 3y>-^ 4 j j^j jy«^^S" lSLj j 3 ^y^Joj 

.3y^y^ 3yl^ Ij 3y^y^ o~ta jS" L> ^y^b iwjl>tL)l yjyl? jl twL«L>eJwU L-wJy^S 

^1 yJ d—wol ySL^JJ La jl jl ^l»\S" yA 4S" I Ij O~0 Lj^O Ij La y T* >~ 

.j*/2 a ^ _ ~>- twLj a iJJJ^S^y-js y^vj2j 4JL-o3 4-wo 4 _j JbwJoL AU 0 I 3 ^jw^lSo 

C»-jL>t^_)l yjy-i^ jl yJL^_>- cSsJ jL-Jl_**)y>J AS" (^^1 ySl 

L^wwvU ^yjC!-*-wvUj j3 AS" cSo 3lyil ^4_^_A .jjy^y^° 0-L) jS" ^y^b 

)L>t^_jl jg-sj y_j ^SLj 3 j_j ^ AJbJj wL_S” j3 Lo yflj (.J^lS^y d—w^uj ^ j**xj ( y 
C3jJ j4_j jL™j l_Ajl jLw* j3 C-*lp jy^_A 4 j j cJjIo-UIi oJjjSy ^y*-wJg 






(Jjjo!jjjli :VL 0 jalS 


lg,■>/?'4_) <.^j* l &S'y .dl&^^o ^dd>- duLo ^L&^jd^J>- 

cd^L_)j jAwJ cd yS> ^y»sJ x$ \^ y yA iwwJ ^13 ^Sdw_) LA c ^Zs>- 

I j_j>- Ad>e _> 4—> jJ ^ (J^ 5 ^ Ad_) I j£ J ^ L& A I ^Adj (_£ 0 J L J ^ 0 Ao I 

j I ^3 do LaO>- yA ^*_d? lJ Ud I A L y>- j 5 j-j3 a L& A y^-A L> y° . Ad>- ! V, 
tJjwJol_j c-j^d^j>- L&tjl ^51 .d y**^ ^jIj ^aa ^ ^ a d 

L>-^jj| 4 _j ^Sl .d jd lajL>- CA yS^jjj A-J a^ d^*-o«->- t_5sj AL>I y 

L ) 0 AidS !j ^d^j>- AI t A) ^ lj Ij ^3 j l£ ^ 0 AI a j L-o aS" A« L>do 

1__) ) i jL>a_)I ^1 ^_j d-wol ^jSA> —o aJ l_5Cj .aaIJ^_ 4 (od AS" aJ 

4_>- aSa"^ a_> ^SLdu ^ddL) a^aA^’ - d Ad-^w&l jl (^p a 

. dJoL A3 jl ^3 iwO ^jj (_£A_Jb L ^IjIJAo ^jdS" 

^^A c Al) I a d d AA' ww °^ y° (d A^ A^ d d>- ^1_A Aj Aj>-^S l 

dojo J1—) Lj>■ ■>* L? >■ lSsj j ^ (_^d d-J I j^xj ^jj y ( jd 






d—>-LwJo j\ y^- ^_-Ala^o ^jj 1 4_> jj I-Lxj ) JJwJoL^^o 

^y>-&S X>2 wLlX*_o jljb^ycwjp j\ tiwjL>^o! ^XjZj ^^Lola- 4_^_A 

.C-w)llaj>- d-wJ^I-Uj ^jj I .JJJLwwJfc ((^JL^J>- jLJLS)) ^4_>c_Jo .^LolSo CjI jl 
^ «* lg ) L>c^_>l .la .-.*)^_j tcIijwLo ilp j J c_S\j Oj <-^j jl 

jr* 6 -^ *4 j' J*\ J* *-* J irx*-’ 

JL^- jL^-Jo4_) ^iSb y2>t-> ^»L>- ^1 ^o Lg-L> La t_J^ ^ ^ 

<ij j o jS ^b>o! ^La^jl^_>- ^j^JujS" jjl ^jwfllSb aSLjI 

. o -LJod— > I J_A j A31jC-^->- ^1_A^jJL^_>- Ji\ 


u o> oky* 

L La^Jj cJ-^bj Ji\ yS La jj t-LJoLo &S iOyJz>^jJiS jjb jS 

cbU ^jj I . 2^a jlji iJ!j-LJo4_) i £\J J bL <>_a LaL o 

^jj I .wLLolj^-o La^Jj ubjj>- lj t -^ J ^- J ^LaC 1^^*_^J>- LAjj 

^ La Ij 5y^Si ^a (jI jl ^jLo |Ij^j to-wol Jajia- ^ C!jLo ^JwoIp l_$Lj 

jl jLJif^JwolSb Jjjj ) JJuL ^olSb CjjLilo ^I_AC^j>- ^yj^a ILwwvO 

d-w^l ^jLa<uCjLo j JJ^ jL^a- I I.D c(jJ| t-A 

. JJj L-w^u j Lg-Jo Ja l_>eJ j I a5" La <u ^S" L y Jj I o ^ yL^S c3^ ^ ^ 

y\ .d—wwwo L)L^So La4j ^ j L)Lw0 LaL)j ^Uj! ^ 

_ j ) J_jj IJ j L^ & a j ^_JL) I ^ ^ ^ c! 5b j ^ j^_S”Lwo 

La L) Lwo Lo I c JjjI^ lj jL w«-j l ) Lj j a- ( ^ L> 

0 y- S" ^La<U ^S L)bo ^ JJJLwwwA 0 J^| ^j 4S” 

Y r 

.C—1 jvSV cyj 

C~o<-*^- uSC jlijil jLo ji 4 - ^5’ l jjl 




1. philopatrisch 


2. panmixie 





4 _ j ^Jj 1 _o l_5sj ^1 ^il jl .-\j I 3jJ>-j4j jjL) ^S>t-)jJC^- ^is>- 

^_j>- (.JcsS ^° <-\Jjj^I 3 oLL^-aJjj -3 -CjLwvwJ d^j^-L^-o 

J 3 j»0 ^ ^ l J J I J wL^J L ^ ^-O J L«_mO I { ^ I 0 ^ ^ ^ 4 lo * .0 L-^NJ J 3 3 

.aJjj^I j j 03 ^ ^-^j^"!-^_* 4j3l_j jLJuljI ^*-w~oj jLw^^j ^l_Aj^waj 

C1 j^->- 1^ o L)LJLaL_j3I j jl jj3 j^° j-L'—S" w\_^? wLLj>- ^aIS" ^j>- JC^S ^a 

Cjtj^ L; jl J-*lsS (J^h f j—“ °j' j-^ (j-il ^yl •-^\y 

jj1?4j l_A jl jj^>- t»\j j^Jo^oj j-3 j-o l_A jl ^Sl ^j^x_o .»\jjl3jj->- d-^woJfel 

^1_j>- 3j_>- olS^lj jl La jl jS I Lol c.Jjlo-Ljj jlSjL-o 3 jj>- ^ ^jd^wvjj Ij ^Jw«lS" 
jl Jj3 J w\'->'-> S' ^jl J_S*4_) L_) Ij ^^JjA “AJjljJ^O tJJwJoL) oJ»Jo Jj3 

l-lo 3 J->- (^IjJ Ij ^rf-~oLwO ^ JjCw*J j c5sj 3 J_>" ^J-J jLjjjl ^ 4 6 Is \ A 

.JCJi' 

Lo3 ^U- 4_^_a Ij l»Ajl -\jl 4 j 3 L jLijol c— j jj>- jL^>- ^IjjI jl 
j La 3 1 ^S"^ 3j Ij JJj Lo Ij I j^- j I IjSl_A j La LS* J iLo c ~\j 3 j I jj ^o 

.sLj jj jb jl jLiLA^^ dS (LacSo^- j2>- ^|jj!) jli^*>jjd^>e_wo jl 
^JwoL_^J jLj>- tolj jS" ILwwJ ^4_LsJ?li cSsj j J jLJ^I Lol .-\j ^a 0 xS\ jj 

j^wwjlj .JeS^A 3jJj>eJJ Cj-LJj4j Ij ^1j>cJ5 ^LaC-wJ<_*^>- ^3LaUoI J ^jL*_j«jl 

j j_o jLw^j ^JwoL_p l_5Lj ^JwoI_5Lj -U >1 j-$ j3 I &C)j jL^_j>- ^jj I j^>e-wo 


Ij oJj Jj jjj I i-\j ^s> pS La JJI lj 3 \-,(2 1 CL«wwoI ^jjL^_o c_SC>-jS' La j 3 

L J C^*<3 jl j*j O^jj jL^«J ^LaC^-o^- j 3 . JJwolj^o U jj 

^1 ^_j ^^I-Lj jj j^L_>- .3jl^ 3 j_j>-j I_kj^l ^-3 3 L) ijJ_jo ^ ^ (_JLojc_I 

4_>c_Jo ^ j^*_o Jj 14J13 L> j Ljjo I 1 0 3 l_A J^_o j^«o j 3 4S" l_A 4 j jS" 

^La J^vj J^ ^jJ^LwO ^S^XJ j3 l-Ajj jl-UL9 ^J-^T ^ clr* I ^ (.JjLo^o 

I o I . ^S> ^jj j5C L>- <Z^S -4 ) I A jj j L j—>- J Ls j I ^ wlx ) 




\pf 


^Sj_>j 3 y—>~ ^j—) ^3ijol j' j^3 ^S" c_5C>-^ y*^ 1 3° (^^ i ^--^*-^- :: r 

^l_v£?l >- jj (_£A_Jlj_J>- j| ^3^L,^> j |t-4 «■*> t_5o ^IjS" jA (.JXSy* 

j— Ssj ^ L_) jj (J^l-*_ > jl— ^3ol ^_Ssj ^ 1 _& jl jj.^- Ijta Ij jlSlji_ 

y**- _ > X-> | y-> y* 3 j—Si j—^ j-> ^ 6 jI -Xi Ij 3 ys>- ^j-j ^ 3 c3 ^ <X^x^s>- 

o 1_$3 y>j L ^jZs>tj 4_j ) xS ^Jw^wj 3 y j I-a <x~^x^s>- yX>^ iw^i jj j j Lj>- L-o 

.(-US' 

r**-> 

(.Ajlo-LJo o.Aj3 IaAj jS* jl 3jj j3 J OJLS jj y&\ Aj Ij a3) l_A jj jl yZ *"jJ 

X-> jS3jj L_S\J jy—a ^£A_i_J>- y^a j.i Ij l_ &JJI > l~^>- jL> yT 

jl ^53 j3 3 j->-jj 3 ^ jjj! ^ ( t “^ (j! J jlj£ yj Ij C-^>cj 

J jb (_5^b ^ J jb* ■^’j' 5 &* jl t_r~^ j- 5 jrt^b u>l-*f jjj-'jj^' 

j3 l~L _> I 3j->-jAj ^^-s-oLwolj iw^JJ^3 a£" 3j»Jo ^s>-yo JJ I y) I /I .3 y* y° 
y^XJ y) I <3" Jj I yO yXj O J Jj Aj . wLjo J_& I J_>- ^3 Ij y&A < _ J L>tl) I j L y>~ 

yj j—> L>c^_j I ^ j Lwo 3 jj l_J y I y j 3 -\j I jIj Ij -LJo L) j3 j .AS j I y$ I y^-> I 

.XS 1sJl>- Ij 3 yX- 

l5j^cCo ^jIaojUaj 

j 3 aS* ^j ((U j j )) L ^l,.0l-( > ^3 ^La Aljj ^SCjoj t_5” j>Xa Ia o j Lwo 

olS\jl_J>- A > tJi^wwol 4 I kjl c~L- jj!-L_) y^s>XXa oliCU- j^ 

,-\j yS> 3-A_)L_>- ^^_S\j 3 J~^ ^^ j-S" (j L^*A j3 ^JjwL>- 

j^ j ^j j Lajl^o Xj I y> Ij a 3 -\j j 13 ^j j3lj jS" jj I ^Xjj lS j>tLo ^ Ia o j Lwo 

c-Cj3 I-Lo JUXjI ^y j j-^_^ jS" t_S3 j3 (^lojlj olSCU- Aj Ia jl jZ\ .Xy\jSyO 

y) I .-\jjLwO ^.aI j3 3 y>- JjL>e^0 ^Ia jj j3 Ij yX^S>- dj L^“ J-* I j^S^O^ 0 


1. gene pool 





jJ y—> L (j I. ^ ^ o Li j_S" ^ La axXj caI^_S" 4 > t_5" y>z^~a (^LftojL-o 

.XyX ^ j L-o Aj LoJk LajIj y LajIj 5 j_>- ^Aj jj4j j*J La^)! aS X^S 


j^ y - yX ^y-A jl^_$b Xj\y^^ > 4_S" tAwolj^w« jJl 


b 


Aj?j^ .Ajjb jj»,^:>- 4 jjj»j jljJk D* * jl f^jXa L) ^^.A j^ tjIjIAL a*j 

t_SCj ^twA ^_> jb ^>LJ^I aS y> L>- L> .AwA o-LJo ^JALaj L&tjl jl jlwjl ^jjj jl 
w\_uLo (w-’b^ol tjlj^>- j^ <iS" xcS y<*j LL> I ^JLaj ^^Juj t_5” y>x o ^L&ojL-o jl 

CA~wO J ^ IS I_J L>Aj I I jjb ll? L* I (. X y-O-A La o j LwO yj 1 jS I . 5 yX I J 

^ojUj^ jjyXj d->Lp*bLl?l JjwJoL <cLwo! yp>- aS yi\^S xy~> L^° ^ !j b^ol 
cSsj ^-SLlb-wwO Aj Ij cAjjl CA-O 4j ^^Xjj l_S" j>X o ^l_AojL-o jj(JI^J jI 

.AJb" <L*JlIa^j Ij l_$Aoj ^woj^ i_jllS" 


Sjy—A iX-^SyA AJjJ^I j yX^- yj jl aS ^jIjjjL>- ^A^JA jAo J^ 

A -ijli >j^rj J eSbrt l 5 ,s >.J <-J^X c X 

xyX o^b X X*XX~**~ a x~) ^ ^X~*lX 

■ 5 '>' 3' t_r^ Oir^ ^ y- 5 ^^ J^X C X- 

^ Y ^ 

j! ^s<j?L>■ ^Lao^/ L)Lw0 .w\_a^ Ij t_5o^jLoa-^wo ^ 

LaL_j IjL_SwiI Lao^L_« t-LwlSs^-wo ^La^aL_« CoL wAL>S 

^14^-1 (jlL^ ^\ yj .-\jjb jL^J>-|j^ ij olSL^Wwjj AS XSS^ya y^JyX 

y 4_>-L)j^ ^lg>A) ^La^jI J^ ^_A I^AJL> 1 j^ A jl 45* -Aj yS^j JX Ji b 

jl OJcSb /I ^L?*- 4_> w\_i_5 j ^SLAjj 4_>-Ljj^ »._fiS" ^Lac_^I j^ 

Lao^Lo ^j_> I tJAAS" ^ ySX^L^- 4j>-Ijj^ ». fiS" ^La y> Ij aS ALA^ X 

4_>-Ljj^ t_fl—S* CA-w^J j lg*>c^o j^ 4S" Ij (^j 1 -_ & (-5^^ X>\jL^P JU- X^ 


y Aj Xx _j $Co cJL^ j 


lH'J- 


.JCJi', 


c^ 5 


jL>a_jI 




1. alu 


2. sympatric 





jz L> a^jS ^j jUj jj j 3 ^ W^l jj^^. c5 'j^^-^r 

^Lai ^.> I L) ^ ^S* Q • A >- ^ cSl^) ^ _:> " tl) I L j>^1 .Aj I ^o 5jS>-jAj t_ilw? 

J & I I j$ ^£jjj ^ L>ej \j-~° • ^ i^° -ji ^>rlg>^i ^ La I L> ^L(*S' 

^ _ A ^Aj Aj ^ coJ-Jo |jj>- ^_A jl ^IS^U Aj ^S*^jj jj_> I aS -Lwwoj 

^j|j<u^S" jl I ijLjfeLo ^Lao^/ ySl L)Lw0 .-LJo ala I^j>- Ao 

Ajl y*-> ^j^J^SLjl la IL)Lwaj^ ^gjLJiwo aa ILol .3 ^L>ejI 
L>e_^_>- j—> 1^ ^S*LA<2_J>- aS j) «/? l AoL>cL_> ^^ L^ L)^^ 

—o^l—o ^-A j ^-A ^L*_>— Ol jZ^~ ^jjl £jj 'j-A ^5" 3J^S" ^Uol ^y&LS 

.alaL) aaaI^ (j I 4 j ^Lw5o ^A^kis 


J^l&* £ (JjLoaJ^j 

t 8* L? 4_S* 3^_A ^3^_«o ^ i^5~ a °j ^liLo jl ^Jw^ISsj 

jl ^yA>ej -LaI 4j^Jjl3 jLa>-I Ij LaLj^-woL) jl ^lo3 

C>La ^jjj*jj-5 l5 s j'hJ- 5 c ~-“_^j'h J" 1 A 

cal-LlS* ^jA>aL-$Co1 LaCj^ jjl—Sjl jjl a 5" /I tj^AJIj 

<lSsi_> tJjJL^vwO Cl-wwwwJj>- (^Ijl-^ Lw*)L-o| (jljljjL>“ jl ^jL^wvJ Lo| .3 ^Jo ^O 3L>Cjl 

j*—£' I_AojI^jLwo jjjl^jLu .-U^S"^o j (_^-Ajl_5 cSsj jl 

L)Lxu i^^wwoLlo ^LiS\j 3 jl )g^>c-o (J!jI j^xj L i^-wwoLjlo jcoI^ o aS^jj I ^1 jj 

3L>c_)I 4 i 4_i^_^£>- c wUj! > ^Jl^L_SLj -U )ly~> ^ L)l L»a_?L» ^ wLla 3 

J3y> jl Ol j~x~> 

jljuj j3 ((^^wwJJ>- )) L) ^jJl JcSLj j (Jl^Jol y^l 

3L>eJ I 0 ^j-> I ^-> .JJJLwwwA 4_)LJlwO JlSIJ (_^®jl_^jLwO L J>- ^2 j jl 

d—wol jjSsx» o (jjli' C_S^_> <U^_SL>- .30 wXjI^ > “ (jt-LJoL) 0 wLJo 

j)LwO LJL_P o-\j J_j ) I ^J__) I 2jS>-jA > jjj ^__> <j j) ^wwol__)jl^ 


1. clone 





ojlj y^^s>- ^A y-* y° ^L>ejI j j-'-wolj j^ ©Ij jl ^Ip (jUojIjjLo 

^j2-9 j_p o ^ >■ jj^wolj j_p o ^_S1 .^jjl^»« ^j^-j4j ^Jj Jj>- jjl£" jjj l5L 

o^oL l_£ ^La y**$ 'T ^%-A I J*j ^Sl j c Jj I Jj Jj Jj Jj>- jjlS" t_^j t-LJ>L 

yjyyS J j—jyy5 ^i_v£?l jjL_S” jl _ 1 AUi|^ J.2 lj ^^SCo 

^y- 3 j l y l y— a t Jj Ij ^y-A 4_a I ^ I L>eS" L> JlJ. I j3 jj I dS Ij y I yj I . 2 yS> yA 

La iJJj Li_) LaL) jl_S" jj yy^ y* L)Lwo y$ ^S l y>\ ^L*j ^ 4_L2j>-jja IJjjJ Jj 

^^L_>- yjjb jl 4_S" cCJ-wol .^jLaaJ yS y-*—> CjjLLj ^©jlj_jU_ ) C--woj^ 

Cl^-wvwww^)) jj yj I 4j .Jjjj^a J^jjl y3 j^lj (^l_A j y\S .J^SS^y ^JjL«jj jj 

. Jj I ^y Jj Jj ( yS' Ij ) jJ IJ L_$Lj La j j^mSIj JjO ® 1 ^ ISs-Jo L 

1 A jl j j_a y$ .Jj yS> ^yA ^j_C y—^ JJ y& jl La<*2j jjjlSjjJ 

^La jjK 4 j La jj ^4 _oL>- i^SLj JLiol j j^-wwoLj yA olj jl ^>jl y 3 <•—•>! y^*- 3 

jLwd yS ^^jJ__>- Lj O *««•> J >- I 5 j>e_j3 4 j Lol .5yS^y J^SLjo ^SCo 

OJ^_S" J^_j I jLwO ^y^ys>-yS- JjLoJ-J yj t-LJo ((4J19^Jb^jo)) LaO jlS' j\ 

Ij Cl-’ljl y^~ jL« y^ yS' ^JjL«-LJ yj ^ y^X-a .d—w^l 0-LJo >Lwo^S" Ll^^j 

jl ^j^ILp ^ <Lwo Lgjj y~is^- jl ^'yL y^ 3 o-Lo y^y>- ^ 

Jj j_j j^-Z' ^_j Lj ^La jjK jl I y^2s>zi*A aS" JjjiwwwA jlj_^L>- 

i ^ ° 0 -L) ^ clj y jj 4j ^y^S>- yS' ^Jj* 0 J-J y y-> j La jS" j Lw« J - . Jjj I 

. JjjLwwj La^jIS ^Lao^^S jl jLw« y$ ^ y £* y 


Jij 3 j' 


Jjjjjl jl jjjjil j 

Ij j_j I _a jl .JuIajLL* j^ 1 j^ ^jLia^jjlAj jLi^l ^il 

jl jjjj^l j <__j Lp JlSCJo Lj y(L> LaCJ JJjlSjl jLwO yS (.y^S'yl . JJwwO LwJl ^<>J 
jl jJ^Lp jLALi' Lj jljjjl__>- jLwO y$ y>\ yyS^y ^L>ejl y 

^-SLj ^jl y—a yj I ^4_^_A IjlS^I j-Ji 0 Jj^ lSo ySSLi LaCJjj jlSjl 

qj l_SLj 4j y^^p*- t_SCj jLw« Ij ^aS" cjwwol aisL (^Liujl ^_^l^ d-A-sj? 


t^ ( 


1. bdelloidea 





y2 L^d_ i .22 a ^ oAA ^^jba ^j^2s>- C_$SJ 4_> b ^^A>^a ^J-b>e^a 

oA_o ^j^jLj>- ^o^v_> c_5^j JjT o^—° js lj^ j! y* 

Ajbjl _y—^~ b)b—a 4_S" CAwol *)balS" .(x£ 4_l2J>-*}ba jj j ^JJi2^ ) 

^Laa ^\S jL jjb Lol td—^l oAA> ^L>tjI yj jl LAjb y L&jL ^All^ c_5sj jZ&j 


.AjloAA ^^jb 


'^y <JAj J 1 


^mjSs^jjS’ b «Lu«u ULo j2 

Ca>L Cjj-b<L_) jLwj LaCj yjy\£y\ b)b-a ^~A>- y*^ y* I jl 

lj tjLoJL->-l I ^IoJjJ_) jj-A>- yy $^S b)l y^ lj ^l4_>c_jo <l>- (. 2 y^ 

^y-> y^ ^aLSjI j~^ 0_9(^jJ! j <—S\j a! jj^l j 4_S" AxS"^_a aaj y& ' 

^ 4 . /2 * - /g >- 4^si_) tCb-ww-o 4~J^I Ou2_s/? L_Sb c^-> y^ i^y 3 A I -LA LJj LaA-* 
j^ j! ^J»$bA I .cbwwol ^£A*_> Jj2j I^jj caI^ j| 0 aa yyyya 

LajL_> Jdl^_w*wO yy^Aj A)jb ^t_A b t^yy^ ^Jb jLAj yS>- aS" ^jl_Ao ^^ tjL-a 

^t-£_a .AA-wol 0 AA ^,£3^jlAa CAP J .-o 4_) jb jjA *y y^X-A Lai tCbwwol 0 ^£ lAo yyjJ 
cAAb jl 2yy?>- jj Cbwwol jA 4j>- jl y aS AA^wO yj I 

z««.,<& i ^ljls y—& b y e *^' y^” y* ^ yy^x2\^ ^ y^~ 

^1 Ijb bavX^>- ^^2s>- wbJ yi 4^ yjs b b) I 0 ALA 2 b)bio -bI yj 1 2y*A 

.0-1 j±y> 

JJu I j2 ^-wwJj>- yS- y &S ^laj4_) C---«^>cj olSb y2 ^£^j\y 

lS^j y2 ^-U_S" j-2 .Cb-^l ^JjLawbJ y—> 4_) Cb^wwvj ^^jbjl^ jL-«^ 

wL^ 3 bfc^jj I ^1 ^\j£jA iB ^2 y A 2y^>-y o^bo yy~*x^s>- 

^y 1 ^Lao^Lo .^UjLo^^o oAjy LajI y^ y^ ^^yy^ bj^4_) 4 ^^ 

0^1 a ^_Sb 2 ^ ) y j-> jLbjIjuj j3 (_ 5 ^ w ° 3 t-bdS"^a j A 

La jl jL-Sblj y Jjjb yy*' jj^l y B ^j—> (^Lao^I _a .A^__a 

—3*~ 4 S' AA ^ ^a A b»wj 0 ^ b-*< ^ ^ L>c«a . ^LJAwA 0 2 La y 2 A^ 

wLaI y2*- B ^LAo^La ^1 ^o I j^2- J>cAa ^-*b^5" b)Laj jl 





((^_j 1 j^_^j)) jl Ij 3j->- ^***J I j ( - £La4Jj>-L> ^ ^lo^U 

Ij 3 y^~ l£ ^*«—-~°I—!^ Lajj y ^1 jj 45j) I jjJj t-U£"^« jjjL> 

t-U5"^» ^~Jj>- j <S" ^^jbjL-^ j3 jj j3 Jj3 j-3 ^ J c((J_A3 j-La)) 

i—fi-^j jpl Ij .3jjI^j> 4^>=J t-US* jj jj Ij o3L* ^-A j ^_A C--wol J>£\; J 

j Ljl_* I _) I _ > <• wL& 3 _ ! "^y* ~ y b ^y b j^-> ^ b^* y^ 3 

jJ__a Ij 3 j_>- l £^ '*■— ~°I—^ j— 3 (^ La<cj>- l_ j jJ j_> ^1 aS to^Lo c£°jbj^ w0 

.3 jj£y^ j' j^ C^j b->- 3 jjj> iJ-A3^o-> 

-\Jjj3l j o^*«,» \o Ij—^r ^ y 3 ^ (^ojL>j3 y^y 3 ^ AA* jl jIA l<»wJl>I3 

I (j j~-> S'l—j . J_j I 4ji_p*- I 3 ^j ^p 13 ^ La 4_j (. wL& 3 ^a y b y^~^" 

d)I jh<^j>-\-^? jl ^Ij_S" ^y — 3 ^ j o3jjLJ jIj < '- ) y*~^ (S*^-"- 3 La j^bC-j^" 
^j La j_S jO*i <T j3 4_>- ^ .-\jlo-Ulo ^*)LpI jj ^o y*s>ej jjjlj3 

t j_$j 3 Jj>e_^ 4 > . -LJj l_J C~^J 3 -L_) I JJ ^_J3 1) Uj j-y A L_J JJj>- ^ j*4^*-/0 

C~jj-» •*_; C~-~J Asij^-&^jj <S tijlj C~jj» JJjj-sl j 

.JjIj^_j3 cH-j j^_^I y^ y y y*^ l)l-^jj^ ^ 


j L-^Jj I 1) I j I y*^ • c_5j ^ Ij JJu I^3 j Ij ^J>- JS" Lj <Ls ~wo I ^jN 

cjL<»-Jo iUJ jl y y^~^~ b ^ 4- ^y \y~ ^ -^1 y^~ 

.d—w^l o3 jj ^ys>- J+& «aJ j j 3 1 j jl y ^j3 j^o 3b^ 3^ 


jl ^La4 


^4_o—A I—j 


jJjJ^I 


CX^o^j^ jb 2 jy*o 

>lj ^iiy) iS^y 


j+J\ j^> j^j jjl^ .^-JLJjl^ jLJ y~-^jy ®-^-° <— 5\j jl ^y^ 3 4j '-5j^ ^-^>1 j^j 

j j^Ljlj) ^L-jIjJ ^SojS”C-3_P j^ jS" I-to (_^ljJ O^j^o Ij J-O^ 1 
c5°j^j^ (*—* t ^ ^j^ C™>cj cjl j^isljj^ ^I^j OjS” ^ij^? (^^Sj^j 
j tiw^j j_)j j oj jL_« Ojli_> 3jj^ j3 ^_A j LaC-^Ij 3L>cj I JCo I^3 


1. recombination 



Jol&' ^ V 


jjj3 jj^'bjlj ^j-J^>c^A -3 1 _^L>tl)l ^1 jj j3 ^jl d^wOw&l 

jLwoLwjj a^j>- L_) jl ^aj j-^ j Cj^j~^ ^ d«wwo yS >I lj <lLl«www« j^__j I ^wol__) 

L5 Jjj—wJ Ij_j Ia j I aS" 3 jj <Zj j y-& y-> I a_) j I . -\j j j I d—wo 3 A_> jjjL-vJ I jj 

-liu ^jLo ^]jL^j jLj>- j^ j 3 ^LAojIjjLwo tjLwo j3 t^UdS" 

j3 .(-LJ^S* A_L2_>-jjo lj j j^lSj 3 jS C!j j j-s^? LAiJd^olS' (_£^S^JiSjjo ^j 

j 3 C_5jj j^Lo j j_\j lS j)j^o jA ^Ia ^ J j J-° J ^ ^ jL~j JJu I j$ ^JLw^>cj 

^j—> I L>- al>- Ij l 5C j3 Ia jl jwi j t-\j jS jlly ^a jlxS" 

j-J^ jlL j3 aS" ^jJ>ejAj c-Aj j-JjaJ^LwO L AJI^Ss-Jj ^lA^jjj-ajjS" 

j^l—a j jJ _j jl Lxlg 3 jl ^33 Lj2j y CjNLoJj^-I jjjl£ 

t>~r b J oi' ‘• A d' t y‘ ^yrj^. 

jl ^^1 Jj«_ i ^j,. ) 1 j ^£AJ1 j>-I_) ^A aS" -LoL>cjI^^o U-Jj| A_> ((^JIaIS" p-w^J2j )) 


V-g ) 3!wl*_) 


i>J 


JaI 


I j_>- ^ j->~ L lj ((^£ J-o jLIa)) ^£lA^jjj»«j jS" 

j3 A_S* tXJLyvA d->j__$jj j3 ((^~Lujj_0)) AJj>- 1 j ^lA^jjj^j^ 3 l-Lx_> 

jl ^Jtos^L>- 3 jSl ^3 ^j_) I 3^J>-^A_) I j ^AJ^J5 »-Ij L)»LJo J^jL) tjL^^>“ 

jy~° c-\jl^^o 3 ^J>-^Aj 1 ^ ^AJ1 p»-L L) I ^Aj>c_Jo <S" t^l 

.3OwLwolj 

Jill j i^j y-*J ^A_oL>-A_4A y-’J L a_> jy*-* L)L^>- -LJol ^3 

Jli^l(T J 2_> y^L*s>z—) j3 ^ ^L?Laj(^ !wLoL>ej!^>j 

^~wJ2j L)Lj^>- ^IaiJI^oLS" A_j O^A ^ ^33L> 

wLaI ^jj -\JI^ ^LaL)j -\j Jj>- ^h>\£ jj c_5sj L)Lj^>- yj I Jws/?L>- . l5 Jla15' 

L> ^1S"a_) a5" J^CS ^o JjI j ^3A_> j«,&>zl*js o-Jjj>3 cSsj ^1-lS" ^A <S" t3 jj 

^ j—:>■ (^Aj jj A j ^|„\S" jA La^wo jjj ^jjl .wULwwA CjjLil^ ^5 \j-\5Lj 

^jIjI^ 3 jL^-Jj La jl L-wJj-> JjJ ^ Aj j c~\Jjj!^a 3j^“jAj Ij ^3Aj j*/2>z1*-a 

.ilAi^yi jl^3 c—>l>sJol jLx^-l j3 ^L>- 3lj» 

^IJLS' ^j?L>- 3 j j-* jl L I j3 JiojJ jj aS" Jci'^^j ^3 ^3 ^5\j 3 





^1 jj ^>L»o b C^*bj ^jI ^ y>- ’.JcS^o ^ b - 


^j—) I (_£b> ^ cCU-b 0 -LwoL>C_)I CUw^bb 4_> 3 4j Clbbjb) 

«a3^_o jj^JLp 3bAbb jlwa .^jb aj_^-j ^ij-^ Crr-^7 ^ 

^X*-> iC«wol Ij j^IS'I 3 ^J^ bo I i^jl-\j Job l>-^p 

jl ^_>-^_j ijb_a j^_bJ .(^A^ db^5*) (_£jb*»j^Jb> 3_9 *Aj 4_b b y 
3I -_ > X)j\ L 2 ~> 3bAbb ^Lao^jS” 3^ ^lojb ^j_j^>c^w& ^ ^ jb3lpl 

3b_o .Cw.1 0 ^iji_wb ^jJIj <bo JiLojbj_ j _ >~ JJLojbj_ j 

Jlib 3^ i ^£—b 4-b •°~“' 0ib JjlowLJ^- w*wobbo bA<jp yj\S^y 

*—bj-3 lj (^5b_)3 3j^Lojlj) ^jjlj_> Cpjb_> ub-j_« bftjj L ^b 

•-^\y 


-^r j 


^ CUbLo ^x*b? c-jlbCol I 

jb-vu ^Lao^j j l_A 4 j>-LJj 3^ (^bjL 3b~o ^.wwj j>- ^p Al^^b 3 


1 ol .(^ y^* _’ CU3I-J 3 |J-^bc*o ^ jbJu^ 3 bo <cb!) cUwwol 0^^Lwwb 

^\y bsj 4 _j bg-o b jlj ^ j b>- 3bwo J^ J>-^P Jb-CJijI ^0 ^4_^_A bo^ j2j 

^yj —b 3 I ^ y-^~ y^ _ ! ^^ 3' ^-b tCU-wol oSsj 3 ^ 

0 ^ ) L_S\J 3bo bg-o L_Ssj 4j L (.J^S ^0 3 Jba-UJ 

.*j 3I ^jjbb>) ^j^IIp 3j-bb; <L-o b^-o 3lj^U- 3b^->“ 

Ju ^JubbCo bb ^bA3^ib 3I I j~,&>zlus <b wCjb 2y>-j ( ^j^s>- 

3babb J_)l .bACUobo ^ 3bw*> jy* -3 3| j^- 3^ -Cjjbp ^-A bA3l <b 
4 j 31 <b jjlo^CUj^bos ^l<j^5>tj <b ^ 1 jj! 3I b CUw^>l jlbUol 

o^^ 4 _o)) lj ^yipbb-^ cbjjj^ 3^ 3-b—bb cu~o ^b^—j 

^j 3 bo j—>^ ^_o 3I ^Jwo2b>- ^bA 3 jb tftblo^j^l 


1. Grant 



joi& } VT 


c-^j—•° Cwl tJLwo wL^l5sj jl ^j-^— 1 Ql-&jj->c.^*«« lg 

jjj I J^ jjJjk jj^ol 4 j Ij 4_^_& ( ^jIIj t-\jl(„Jj^-JLa 4 j ^^wwJJ>- ^JjL'O.-LJjj 

l_S\J ^_!Si <C_Jl .JJuL_) d*-~0 ^IaJISsj ^Jflj 4j .AjIoAJL) jj.9 jjs ojb 
4_S” C-wol Ifl 9 ^_»| 1 c^j«wo ^ ^ Lww»^ Ij -My 1 j^r- 5 jM 4 -; 

cSLh o 1 ^wo 1 Jj CM ^-' 0 Lo_k 4 j wLJo L jj a 5 yL^S (j I ^SsCuj ^jCj J^ 

CMw^wJ -)Ju I ^J ]g^>C-^ djl J^XJ jl AC 1 jJo j" ^ ' ^jCj ^ t '— -w ° J^J 4^jj ^ 

.CMwol jj^yi^j jjuL^w& ^L&j j-IS" jl ^ ojlS” 4_> 

^c*j j>- ^Jjl«wLJjj jl Jh j^ 5 jl 1 - , l->ti)l 45" ^<»w^ol5s» ^1 jj 

o c Jj 4 >ljl j_S* (jijL>c-w^ jj y !j ^^coj Mwwoj-oj Ij 

l5\j jjj^ j^ ^L&b.^ >- 4_S" MI(jiLwoI s ojL> yj I j^ <l^_a .cm^I 

^JjL«-LJ j_j L_) j^ l_j JJuLj UL> JJul y jC^j 3^ 

(_5"^- J- 5 ^-~^-^r Ojj^ j- 5 je j~^ j- 5 '■ L j~^r j y 

^yj 4 -! y_M y-yj J^j --^jjy 0^* j' _/£j~" 

.3CS -\j J_>- _ JJ jjl jJ ^l5w> yj_X~^ ^ <-)3 j c-LLo 

aJujS ^*^1? c_jL>tol ja.-oL^JlLwwwO c_5\-o jj -U-wol _ | w«wo jjj 

iJ!jj j «/9 4 > o-) Jj jjjL ^L& dSj>-1 ) J_$C jLJ-^- 4^si ) 3^1^^ ’ 

Ij ^.—3* .Xi 9) »\j I L j- a j^ La oj Lwo (J ISLs I j^-> ^ j La y-3i) jy 

.Cl—wol OwJ ysj J jj d-wwvj j ^j (JJ.,^>>c^ i^j jJu9 .(-LJ^S" 4Jaj>->A-« 

^^\J ^ ^ ^ liA Lj ^j~-^>- jl ^J ^^wJ J La^»wJ l g^*^S > ~ ^|^0»AJjJ ^Jj^j^ jl 

jj^j_j! jl .-\jjl9 L-jL>tLjl jLLj^I j^ -\j Jj>- ^l_Aiw«wo jj^9 

c-\j y3 >j3^sj j>- ^jj jl 4^" ^j La jLw« j^ ^^s>- jj 

4_S" ^j l_jlj_) jj_> I -\j I JkuA _j .d—wol jj^wol_>jlj ^L>c_) I (j -*y 


~3-* 


4_S" O 


rij- 4 b c5 J bj jjr-“bjb 

j^ Ij y ^^3^ < _JlIa-« ) JCujS^j Ij J>- jj t^jl^rJol Ij ^ j^Jo 

tj Lo Y A ^ (£ b j L«-^> ^ p *Sj LwJ ^£4_L>e_d j! ^J-«l^J» (_5ojj^ ^0jL»-Jo 

j_) jl ^Jol_J C-*-woj^jjl_j ^'Vl__) C-^iij_L? jjjl .(JUi* 4^JlIa^j ^ ^AA 



WT jt JsKj' 




_ )1 j (_£o y _Jo _) I 4 _) a£” > 




^L&lLooIS^ .Xu ^L> L& ^jfcujlj {_^Ubd*>b jl j^gjLj ^uouJl> (_$[h £***>! ^ob j%?° 

Jja^ls jl 5 t-XLL^vi^o Jj J^LS* (fcA (J$) ^ Ub.Xulo^5* |ol^wl ^gO £b>li£> 

JjJj ^( e 33y > 5^3^ { ~r^y ^ L$ J^xLo **■> ^aI^> ^b&Jyjloj^^l^ul dj ^LabiJ 

jjyls Jjda c-S^l^o^ift (_£lib|°33y > 3^” ^ L *-°ti(_s'° |^uu£i 1^ jjl d 5 * jjb^- 

M.lS' i_<*S^j> bjjl ^ JaILo j_^ldl>b (_^Ub<_-JaS (_^3**> 3^ dj (CjVL»I>I) i_ 9 il«aJ 

dj lfc> ( oj33- 0 3^ ^iLaJ ^ba-djb* j i^sjySJ^ jjj^La 3* •■^3^ L °Lff° l> ^ fi> i°s3y3^ C<i> 

(_^Ub ( oj3y , 3_^" 3 t ~ AiJ $i^34 33^> (_^^3^° (_$^ 1 >ja ^j>l (jbj> djlSlJjv (_glfin_ o . l^^ 

3I (_y*t bo I <AlX**Jb Xu^b iJxj j_^Ubdu>L j Ubi_^oJ>u) Jjyli^^o t J*^ 2 J j 3x0 d 5 " ^yUbdl^b 

6Juy>w A*ol^5 jjal 1 _iL«?y l —’^^Ly 3 yjfiji (_£-Ay^b^ l$3^ l 0 ^S^4 (j^^ - 

. _o_*J_ 5 ** djJlLxO Jyl^ly f ^.0 f < _*Ajll^OLll^A0-J j f ( _ooJ j 2) f ^bfet—jb^ 3 

IS” /j;T_D j ^ IS” 


L&ij^ 3 ^ -bxxS^jo^waI L) c_5\j ^1 

Ij jJlj ^ 1-A(jj ^1 ^ •>—wsS"-\jj^3 I c Jj I ^a Lo34 _j -\Jj j3 

^I ^_j ((Oj y^-)) L (Oj ^*)A lg,*/gl wL&l 3 

^J-i! j\S a_. o~*-<^>- iJnj ja a_j^-j_« (jjLajj ^■Ki- —o 

i(A^jy>~)) cSsj O^J- 3 J- 3 _? AJJoooJ ^ 1-j j^ oao_Ss_ i La<jj -CJw-ol odJjS”ol y^ 

‘ ■ -,^j A-) y> (*-& y^ C-~JJj AS\i_) o-UJJoooJ ^*_a bojo Jla^ ja 

j y )^1 aS" ,j;J~i jlua ^ uSCj ^1 ^a^ o-Ulo-LJo 


*-£d J-i^b j' j' c r^'-®(‘jjj >, j^' l5jj 



1. Sutton 


2. Boveri 




Wf 

^ 0 ^ La -Lo jlo ^ jj . C2>3/ j Ij3 -Lj Li 5 jj^o j ISj j-a C2o L& 

jl (^£2j3Ajj~/3">^ a j—i 5 j_9 j_A .5 j^Ai^_a 0-L_al_i L^J J >J jj—J jJlj 

jj—jl jl iw^J c~US^_a C-^sl—j j3i Ij jJlj ^Sbjoj ^4_Pj^J>c-a 

^i-v^l 1 3~\jk ^ j^*_a ( jjj-lllj (_^La jj *Aj Jj>- <—^Sy j_>1 jl J ) l —--oJJJ 

Cl~-o j^j j L_> .(^L* <T 4iaj>-*^_ a|j ^ J-*_) C^>c-^a ) -LJab^a ^*-wJs> (. _ jL>d>l 

j^ 4_S* td—wol ll)j^*-al—)jlj ^1_v£?I (_£4_^~jj >-^-wo c_$Lj jLa 

.5 jlj3 jJ j-a l jL>cL>l jX>5 

jjj_i^ jl j}—>ljjb > Ojl-L_) ^j_>-j ^Xs>- JiajJ jj LaCI^jjjISj y jL^a 

^yP yS* . 3 y£ —> Cjjj_sJ? ^SCj_!j XSj j > 4 j jS”—& d-w^o j_o jl > 

5jsS\^y ^L>ej| ^jL)jJ>- ^jjjJ^ jl l_A^£ yS\j jL^a .Aj Jj>- j y*~>Aj j\j 

L_Ssj ^ j_!Si ^_9 I ^1? • J--*’ ® wL_a Ij Ijfc j j ^ 4j L_$SJ ^Jl31 l) L^ I ^S" 

JJLu» jl 4 j Ij ij>- jj jl y-y j <_$jSCi y;jS L <o (Jj^SI; 

4_].ij_a jbj_J>- ^j_jlj^ I _Ajj jl ^IJL-^ 4_ S" OjLj ^j_jlj^ L^JC^_a .XS 

^o j j_>- 4_) J_Jol^_9 jjj I s yLaJ^j>-l .^_)jljj ^j|jJj>- c y&lS'l j^LA t-\j 

*)LL_a LaCj ^jjISj^_j ^i_s^l oj ^_S" I y j o Jj>c^s La jj jl ^loca 

a <b Jju I ^3 jjj I _l"® 1 ^ ^ C-wJ» ^ Ij ^1 j-> 

^Laoji jS ^La^ y£\j' L Ij ^_p- jj La^^iSL^jI 

4j^La jSCo 

4_>- 4_> I_A jj ^jL_9I (jLj_>l JjLa^LJ j_) jJ _al XX—) jl 

t &S JJJLAiljJu^a yXy ^-LwwwO ^o-lwo 4_A^ Li ^ ^LJo jU-^ ^LJo jj 


jl JL^ C ^a ^^j_a jj 


(jj jj^ j I 4^" ^j La o j I j j L~o j L_a j ^ ^ j^\ y y> I 


jLj>- L_$^J LaCJjS jLwa J^ IjbjL Ijuo Lai .C-wol 4J13 j jLwa 


1. Tomas Hant Morgan 


2. Barbara McClintock 





j^ olSol_>- l_$\J jl JJJ_w*Jl y) a 1 &(jj ijl (_ 5 “^ AS" jS" *> <2-^sS" Ij ^iLiol 

J ojL-j j-L^ijl t kJiS ^jj\ .-\j yS> L>-A_>Ij>- j£jS ^y |/ A_> jS" 

ojl-\jl A_>- L> oJj Jj I ^4jwo|^ aS O-UXo jl^Jal yyyo\ 4_) L> a£" 2yj ^laJCwolj 


J5C . 


l_$Cj jAS" j— > 




'-^r J ^ 


lj .(. 


v_& Jji^_www0 Ia^jjj^j ^ jl (^ojl-^l Ij aS" ( 1_& j*wo~wd*^A_> ) 

^jj jl ^ L&d-> jjjISj j—> j)L^_a yS ojj jA_> t ^^JLjj ^lA©jl_~o w>- 

aS^ jj I ^ y^~° • -AjjI^j y^~ jJ ^j^L) '*—-^-**-^1 jl tw ^ jj^-> ^-wwJ j>-^P 

l jL>tl)l ^yPjX-a lAijl (.Ju yS >^jjlj Jjya Iai^-wO y3 (^£jj lAojLwO ^jj I 

■■^jS^ j'j 5 


^o) o^i^y 

(.~\JjLw 0 ^_« lj Ia^wO y*S y JJJ S^y-a C^wJL*_9 I_k(jj AjjSo^- aS A_LL_vw« yj I 

^!wywO j jis? 4_> ^j-s^ j^a lj ^ / 0 ^ Lwo ^ I^J . wo I j^j C$Cjo j l^T^° ^ ^ 

I Lai .~US^» y;L; OI j£jS jl ^JjlLw—a (jj jA a£" JJJ3 ^ ^a yj I y lj 

i^£j\jSjj\ L>) y!i^S^>jj ^£.sL>j jL*-J> L&jj jL^p Ijjj :C-^wo C-*~oj.s 

j) y— Sl_>jJS" ^Ia<L^Lj>- ^^wlxJL_a ^L_&(jj (Jli—a ^1^_j .^jta ijL^>- (^JjULLa 

Ij Ij—> I ysl—2^ 1 wLLA ^ ^_a J | ^_9 Lj iJ1^>c_j (j La j ^ & J jJ^ A J Ij l^j y+ 9 

j L ji-,^? a ^ l_A ij j j) L_a j ^ j L5^ I j jl? 4_> ^ I . ALo lj ^a I w\Jl>- 

^o_> I a 5" ^LAjj ^JjLa oJ_wwoj CjLoI 4_> CjLioLajl ( jj ^1? 

L_) c( -A^-> S' <Llaj>-jL_a |j Vj^ J^LS') Jjjjl^ _a ^y^-yA _> Ij ^SCjo^_ w<il^ 

A S' A_)l «La 1 ^ Ia^ ^LS\* ^ j^ c ^a jj b i ^^^3 


la.**)yj C 

i ^ ) Lo -L_ 


'I J^Ssj»-a i^_jj^9 ^j2J>-l 1 _SCj ^SC) ^ Ij5 

b lPj'j-* ,j~r jj_sLj_S' jj -H^r 


1 . plasmide 2. enturicklungsgenetik=developmentalgenetics 
3. pleiotropie=pleiotropism 







L>t mj I j— j> j ^^ j Lo j ^S y ^ -^r • w ^ w °« 

y^ ^_y o-Lwolj ^jLLww-ol LaL)j ^jJLS"^_a! j^>e_wo 




-ibsj? J./g>- LwO 


LaOj y^ ^JjIJL* ol^ jIj ^jjl 


ol j^-jIj ^j-jl 4-> c5-^-i J^ 2 - 3 j- 5 • JuloJiJ. ^ilj ^ul>cj ^jy° <*-<*-& jl 

CjI j ** x -> ^*IjIj ^_£j ^o C--w«j I JJjL ^jI_AoJj.Aj L <\iaj|j j^ JjliLa 

.d^>-b^j |t-w&lj->- ^-a jL ^SCol ^j«fll5sj j ^LslSo 
4^-jJ ^ (( Sr^J^J ^J )) lg«/g I <u La ^JLSl j j 

^_j jjlj_Jo^ tCl^-wol 4 jj^£>- o-J jjj jb>“bd 4S" mJJLww-'O y> I j-> .(d*^S 


Jj>lSb ^wO LwJo d^wwwj j 


^o JJj I ^4 jL1?j 


^X*j t-LJoL a 3/ ^L>ol ^L>lS\j t '—^ j-~--^ k< — y° ©jLJ y 

Ij I ^ Ij (j I j l.Ig,~) I -L) L t -AdwJo L) 4JL9 L> ^Xj Ij31 ISsj d-> I j I y& 4j l_A <j j ^Sl 

iJ_)!a 3jl y ^LISsj O^JO^>e-Ju ^La4j>-Lj ^olj j3 a£ ^jLaojIjjLj 
^S jj_j .d«wwol ^Io^Ij_)I Li y I.jjwjoL ^yj 

^i_o^_P 4 j Lol (.J^S^a y ^S'ojl-Ul 4j Ij ^LaC1-J2J>“ jJ Ij ^jjj 

J^$Cjo4_) Ij (jl (^o-LJooIjj_S" 4_S" yzS o^Li^l 4 jLiJ*)LS" -L>-Ij jl UIp 

j^ LaijL_^jI ^ y-*j .(l-Mb = 4jl_) d-j2_j>- ^ * * * ) JJw^j(Mb) 
.~Ujta Mb T LgJJ LSIp La^^iS'L t c^>l o^b ^L- ^^>- Ij Mb T6* * 

j LacSLS j-°j!_^ yj wL> L) Ij ajL ^Laci^j2j>- ^jj\ L jL-jo LgJCwo 

.C-3jj ^|j^ jb ( jJUo ^U^yfcb 

^j_j>-j LIjjjL>- j_jij (_^l®3 yi*~S ^y- 1 y^r tojl-Ul jS^ 3' 

^SL ^-UjLLj j^ - j-'-* aS" ^jLaojIjjLo CijjLaj Ij^r °j j ^ < '- ) *3jb 

< Cy~ i ^^y~^ t 1 *—-*-^°l ^j-j I ^^jL) S<z ~~^1 ^Lj 4_^_Ajjj| Jujb 


1. megabasen=megabasis 



WV jl 


a- : aS (oJL-i. ^jQSLlS’ ijjLajj) L&jl jl ( _ 5 _SCj :aja aj_a>-j 

lj (jl a_S" ^j_Sja j (,-UaS"^_a —t- J_«l_Sj jLj —>~ ja JL *—9 —-a* 

. z' -* 

j 3 L5 4_>) j j ^y^SL a wL~o L ^y (o aas I ASjS y L j I • (_£ ) 

(JjL*_* I_o LajLj j*)L_S" LacjjLL-> .(j»j 5 olSC 

L> ^_& ULp 4_S" iC«wol o j_JLj ^j I Jj aS ^l.jl.^p _-*> ^pLj j 

{£ L L) I • (^ ^ j.Ji-5sj j jJ j_> ^1 .3 & w\i! j->~ ((J^UL^I L j I. y $)) ^L 

, ^ j> 

asSjSj L_) ojj j4 > ojb sj-y ~a ^ La ^_w_o LSLo o-L-JL)^jIAS"j_S" 

y _ i y ^_$L> ^ ^ A LSj j Lwo 1_ a I . La j j^wj I y j j—i j y La o j l -a) 

jJ—SL yl S j_>l jL_ a j3 j (.ASS ^ _ a 3jjL_> lj Js?Ls_ wol ^L jl.^ 4_S' 

^ojL_>j^ ^LAjj—> .w\jj_w_a c!jjLi^_4 La j LSj j l_j^—)! j* ’ ^ jljl~LL 




L_> aa~^> s j L»« j 1 _j j y a t asS 


b f j->j (_5ojl_A-Jl aS” y\ y> 


(_ra-J J- 5 (Jjjb- 5 »b ‘fj->j ^Jj-> J- 5 _pj-* (jLa-lljJj_s J-^LS' ^y>y 4j 

4_>-jl jl ^ j _jj (Jl*— 9 yis>t—> LgJu 4 > _)l4J3l__)j^ ojl_j 1 —a 4Slj^__>- 

jL» _ Si j\ is ) jl 4^si _) tCb—wol cSC>-jL —SS 4jjJj| wUj ^J_j I jl 

y j Lw^sJ -A-Jo ^—a o^b (J LqJLj>- I (J L_>- 4 ) L_J 4_J>- j) I j I y ) l—A Jj 


JjS> 0 , ^^' , ^ , • 

(j j j I j-A V * Lj. (J LwJ I (_S\J . I ^ Jj ^ * * * j^Ssj LwO J jJ^ 4 _) ^ ^L cSsJ 

La I S Ju yS 4_<»wLj>- y^i l>cS" j I La j j ( jj I . J»Ju L 4jjjj I ^ ASa yStL) L y yo 

jLS' jj -AJu I ^3 jjj I ^S" t-Cu I ^ao „\j Aj La jj j-LJo L j3 (jj jl 

jj (ja~^r iSS- fj-’j j- 5 (,_A—jj jj» 

jj -Cu I —a LLo 3 jSj 15 jj I I AS) I j 3 j . wLLo L ^y tSyJ lj L lj yAj Ay- 

•a> l y>\ 


1. retrotranspos 



WA 


b (j^ ‘-^hj (ji^5jl5"guA b&pjjys^3^ 3^ cPkj 3 ^"> ^ls* 3^ *i 

^lib^b j^l JjJs 45*D-^ob «L?bL*)l»—Ua> A*— (_5’J* ( jl-(_^^ ^1 (^jlASlxS^bbjjJjjjj b 

.jujto^o a o^ A) b jl ^Y bb^jb-w->l ^ ( 3 ^^ jJj 1 a^o«j-wjI^ 

(^bbojb*!)) jj^b^? ^-lyl jj 5 cs!'(jl-c5^ LS^^3^ <_£^- i!,6 3i^ w 3 3 ‘L^ ft 3^^° j>3 lSJ'U^'L^ ‘^( 353**^ 

^cu Jjl jjbbj^i—****b ^3^y° 3^ *3^1 ^Ily 33^®^? <AI MMJb jOy^j jl j^jik>o ^y >I ((oAlSl^j 

b ^jl Lo ^j^*Sb 45* l ^■ '■ ^ 1 AI_>^>1-\j f ^JAn> t idljlo 3&b^ 4j (3#! 45* *3-c**>1 |^5l^ 

^j*3> t- ^i ^<393**^ lib* tjb^ 3^ b ^u' (_3"ii Jb*) ^(33ik’ d -Aib^o c_s*i^^ i—ib»t»jl _^a5" (_o4*5* 

(-^*^3 k ck^ (_g**d) (33 ‘-^i (3^3^ J^ 3^ <J"i£ b ^(333^ ^*(3^ : *^ 6 ^ 0 £3 iP^ ,J ijkr* t3ib^ b ls^ 0 

Alb^yJo jjj 4j ^1 (jfAo^ <dj^ ^byj* jA .J3l5 (_g& C^Ujv 4b^li) l_^j jl (b^j3i^33i A> (.^J'^'li^ 

^Lwj J^b£ b (_£^ki (_£l* < 353 **^ bCj^£-A> .Ajyji^gO i_ 94 > jjby^ 3 ^ ^( 393 ***^ 

3 <(Ail5^o Ct*4> oAll5' f t > _..UI.) (_^b*>,jj .xJy (_£[>* Jb^>l J^ 1 - 0 <_£4>llo 4> 45* 33^-° (^l&jjiiu 

jl b (3i3^kk‘ - (^bbJLaJI l&jjl I y_) <A1 Ibbl i_y^ I&Cj^ jlSjl ^ Ju£hg l&jjl VUjc>I 

((j^ujb^ - (_3‘*****® (3^3^ 

oJliJ^jIJlS'jS'^I.. jl.^i :£l0 jits' 


4j>c«vL_) j 3 ^ JJwo 3 ^_J>- 4 > Ij ^ J~^~* ^ lS ^ _-'T ^ ^ l a 1 

a j^c. AU \j ^jLa^Xjzj -L*_j (.j^S^o Ij 3 ^S^y *3 ^LoISsjJJuI j$ 

y? (cs^^l ^j) ^ 

0^) |t-^^*- w ^ cT 5 ^ 4_«l3! 3 ^JwoISsj 4j (JL>- J^Pj3 

Jws^l^wA ^L&jbw>-L-o ^ j3 .JJw^lj^^ lSjJ^jjI\j 

A # 

. wLla 3 j I J$ ULo 3 j ^0 Ij lS"jJ yi j I ^ La (j j L^L) (C 3 ^>- Lo pjfc L) 

jl 4 ^Lj <L*_wo y> LaL)j O-^* 1 t J3 (_y >^yij 4_^_A^j_)l L) 

L. J L-* jj j' i^®- 5 ^ ^ J “*’ J- 5 J '£ J- 5 

yj La^J^o^ <> jL^»Jj 4 S" ^34_) l LA^^j^o^^ ^|S* L)-LJo c iipUL q ^ys>- 

15^4 (_jLw® y .Iwbo y^ c3 ^ y\y 0^ 1 

j 3 La^jj^jj^ J_^ yj^jj j—>\j _j ^3 4 _> La j-Jj L t^^yj 

I j3 4__S” ^ y>z->4 1 1 ^LoL>c_)IjljljbL^wj jl y~^ 2 S>-A 1 ^La<CL-oI j 

& <s j^.? # b .A)ySjj^Ju jl_?^-^ l1j-LJu4_) / jLai^Jo L&AJwjIj 


1. interspersed elements 


2. cis-trans 




^ V<\, 


La jj ^ijl (JULol cALjIj ^jZj l^ilLA jj Jh jl jl c~J 

U^j ftyt 

^jIa3L ^^aISI J J^J-* (^^Lj-C^u j ^l-A^LAjjj Jjjj j3 jL> Jjjl j3 

j I ^<oL jJ y> LAj^ jl • w ^^ www ^ ^y>\ LAjj 45" 

dLL—s tj \ji£ j- $Co ^_j>-^j cAuS"^» C-O Ij_a LLLdw* (L&^jjjl Jj2-wo^j) 
^ La ~* ^ >- jLL« . J^-)j I 3 j Ld>- I j w -\J j Lo j La j^ 45" j ^ La j yA 

cT^ fjJj jJ X J,] jlj^aJjljJ j\ jj j!jaC~1a jJ JLw-l 

La jj ^jj I djl j^xj 'w—o^Ls ^SAA l£ ^°Li ^wA 2y^-y aS'j-a 

. ( Jd5" 4j>- jjJ j j)L?»^ 4.) ) .ALa lj ^A ^As>- ^JwO I^j I 'j 

((JsULJ)) LaCjJ—« tJ_)loJ_jL) ^jlJoL\5" Laj^Joj^j ^1 45" ^La jj 

LL) I La jj LwO ^ *lgl> ) J j b ^ 4-^0 yAsu l_5 La jl Lo! .AjAd^a oAjl y^- 

. j_a ^ j yAjL> j-’ I la-L 4jLwjl yL> j _^5"L; jL^j>- L^jCwo (.j^S^a 

(.aa^^-a ^L>c_)I j ^j2jL_L?^ As>~ oJJL)^j\jSa£ ^L jl-^3 45" ^51 

j i^j jL>-Ld AA^I y>A jl (^lojL) ^a\j AA>jy^ j I Aj LA 

y-J I j I y> ^-A 0 A_Lj I dSAS j I yi ^ 0 2 Lo j Lw* j 5 J^_Jl>c^wA . ^j jS^i 

(S\-0\-<£* A ^L)j 4-wJj cLa j^ jAj I tJlLa ^1 jj t^l^ y-^ j^ ^ A 
l_$Lj i^AS y& (^Ljl.^i jl ^As> cj ^SaA^a^ .(\ ^j)o-LJojljL-w^u 

j La jj jl^J_S" L ^jj y#j ^)! yj La jj ^Cul ^S^jj\ jl i^jl^ ^ ^SjlS" 

ji 

j-lij^_)l ^ASy£* ^Ljl.^i jlw\JLo \y>- I Lj^ oJjyAj .AaS^a a A >- 


^ j jl JJw^wLjI^ jl ^yA*s>zj .C5wwol jl yA*S jLj j^LA tC5-wol ^Lj j 

^^3 t_SL> jL~Jo4_j (( jpILwol)) L i^aS y£* La jLL ^L jl-^3 jl a^j^ 

oJj li^_) L_slj La jl j-^”l t4_S" JuS jjL Ao\y: ^a C-^o^>-j4j C-^wwsXjjjI^ 
j 3jLj. jj: jl 0-ALo y3yA ^*_Li? ^_)L>cbol j^5"Lj \yy tJJJLwwwA 


1. Li 



^1 j-i ^Aju^_A C 9l* (_£]•0I• (_£^ jj yj ^S^jj I A_> (.J^S 

.3 y*S> jj jl^al ^«w»olSjl 


aAUS'^JiJ 5 iS^oj 

jl _y 0 (bauplane) jJ—> -^1 lj j^ 5 l)|j^-> l>- 

l_j j t<Lol_>-j^ jjlib_a 1 _> tJJj-www& ^pU«_Jo jjlJLia L La jl 

^i—v£?l ^l_Aoj ^_S" ^^1 ^ ^d _? twlllovjis 4 _JL>cj JJl>- 

^—^py ^>L_oJI jLwoIjwJod^>c_)j !?■■>*) y _> ((bauplan)) .JJul^a jla-J^Aj 

((body plan)) JiCj.Aj jLj a_> _jJb S^lS* aJ a^JL I-Uj j o-Li 

A_J I j«/ 2 > c-La ^yUl jLj j3 ((Plan)) AS^JU- j 3 .C-*-wol o-LJo A_^J>-jJ 
L) Plan ^^wwlSsjl jl)j j3 la I tCwi! ((jlabb>-lwo ^lS" ^ J^)) L ((A_JLi 2 j y ^ J^)) 
j L_) j j 3 A_S" ^ I Aj y— S' A_ ) t -\j L ^_a .Aj ^_j 4_Jbj2_> ^ 0 JJJu ^3 I ^ ^1^L? ^ 0 -L) I 

j^Ll» j^_a 3 a_j ((body Plan)) ^ojlj jl La iLjiwj c$L 

a 5" w\JJLwwJ& l_A jj jl ^ L^J aS" ^y^yA ^j_> I (JLo ^wOwA lj 

L J ^Xj>cj (dj^Sljj) o-LJo ^j>ej jl ^l-L" -UAS"^a 

boc^^i L J ( _y^J l^yip 

^^ol t JJwJoL ^3 A_JL>cj 1 )Ij^jL>- C1«wo-wws3 

Cb- , 'V’ 1 ^1 i y >0 i L^LS—iy _) ^j__) Ij3 l_al .3^_) Alj>-lwJolj 

0^/ A_^3 j£- Ij ^jI^I ^3 Cb- 5 L>c_w2 

aS* ((loJb>-lwo ^Ia jj)) ^)bS" wol o3I^S* t_ kJ^S 

j—i A_S* wlbb_wwJfc ^ 10 JCCS^..»]sL* _ ) (_^l^0j t-ljjlwo^a lj l)dj 

^1 J-) tjl-^JJ jl l y^is>z—) ^\jS aS" -UbS" { y^XJ -\jj 3 l 3 La jl Jj 2^0 yj oJ-Jb-tJ yj 
lj lA^rdl) Jjjl^ L> y (.^JiS' y ^lA^jJbj>ej 


1. metamer 





I j') t)LL« ^s^?L>- 4-> ^ t(w\Jw«lj^>5 Hox 

L)L>Ij-U_ > i~L_)jta Hox ii)j l5Cj _> L&^jLwoI .(aloIJ^^o Pax ^LaL)j y> 3 

jjta Ij Hox ^LAjj jl y ^ jjl-UlLwj ^ -\jjl^ jLjw>-l Hox jj d-wJLA 

j j 9 1 &^j_v^SCo j lj&^jo^—•o . JJwJoL)(jJ ^A ^j^S>e^o j2 aS w\JJLwwwA 

c^LL-wT^* «■>« a ^ I I (_) I - & >Aj L) ^ La jj ^yj 1 a Si w\->Jw_v_a Hox ^)L*»w^»a 
oISsj 9—C) j^IS” Aj) ALJob <iUol^ c0LoL a^^_* u j LJ La ^ 

j^5"jLwwvu ^LvJ?l ^o JCsS^ + \q\i ^Uaj aS -\jl(jl jl ^Sl>- La<uL.Lj ^4_^-A 

C-*-w04_> ^lojLj ^Ijjo^S jlS" jl cJ^ 0 (■J^* - * 0 ^-wLwo ^ ci—wol 

j^oLj jl j^Sjj ^v^Lv^x^-I ^La jj yy? .0 jljlSLouk j j^j^jl) c—I 

J La*IJL->I ^\ j—) ^Jj1^_ww^ 5 J—Joj (JL>C^ J JJJLwvwA jL«d La jj Jj LwO 

.X^S^a Ij y^r dy^y ^La^iAj 

j|jj^,>- ^S"o 1 cwUj^S* -LJoj LaJL jjl y ^>LL>- Jxj 31lo ^1 

^JjlL-wwwO w\ Joj I . w\ > I 5y>- jA > J Joj ^La j, wwwO jA-~ j lS'jH (_^*>^>-l 

C^>l j^L_i (o>AnS'^-Ja^ j ^LjA jj ^i^SjLif ) 3 (^La^jl>ej 

.C-wol ^t^lj 4_<»_A I ((^SCul j^-* J^isii) ^jj I ^S* wLa ^ ^w/? 


<l>- 1 ^^y*- 1 _j *• ^_y 4j^>-LLJolj 3 ^^-^L) j3 


CX^O^0 

^rijjb jUj ji 


oi' jl U j- 5 J y^ry* iJyr? 

^y&lSl ^JLww-o ^o-Lwo jlpl ^ ^o-lwo ^^Lp CIjLuLJlS" jl 

jl ^^LwJojLS'^j j lg jj—j jjl^ ^1 j-> y—^ t-3\j L_«l .^ 3 !—j 

j j\j d^liL_$Col aS y—)\ j—i jL_^jo! y*-* | j-* d^Lj-Ji^c—j 

jL_« ji jl i_p-j4_. ^LL^ <yjy _: 

j_l? jl 4_S” ^_)Ij^jL_>- ^ OLaL^ jL^o c(jljljjL_>- 


1. Erwin 



> ^ AT 


jl j-$ * a lg jLjc>-l ji Ij t-U^S"^^o ^Jjbo_LJ yi 

tj y^2S>t-a y 4_>c_Jo (j I i^gd 3 J 3 < *-jjb dj\jL*0 .wLfti^a 

L-^J0^—* * y>°^ ^ ^Jw^ISsj j>- ji L&(jj ^ Ia I j^ 3 ww *0 

. —\->Jw_^_A \s \ >c^o 


5f ^IjbjLjsbo Ij AL^l^yS f ^^LoISo j ^ bb ^yUJt q y ^Jjlo C axOj.^ yj Jwulj { ^aO LLaOCa-o-O j j—' 

^y Ub^jiJ&jjj aXoJ^jI <t_ 9 .X-& 3 *! Aj (_$[h (—Sji jX^j j) 3^bl>C3tjj (^b^yj^y b-«-‘- d 3 

ij3* e^jljjLo 3bj> -P [> Hox (_$^(jj ^ (_^la>^SsJI CifiO^y pta>vl A^" 

■■JuL^y) Ljjl I; i_s A fy° j b j * j i_y^ 1J i Ls >, ^ J , T"^ (fc£***4> OJJ3AJ <V ^l-o-^l b&3j 3*1 jljji 3*3^0 

f ^jI-ASaS^ Ij ^£jL_jAJL>Lo»_& f ^libOjLu> jl (jlAI^i ^ JjloJ_Jj o_U> ^5)5 jO^>j HOX f 

3>l 2 _ o^MxAj ^AilSys Col-AA j jJjIlS^ Ij j5vj 3 (^UbjjJ 3^»j I&3I 3I&CJU9 J^-a^Lo yju) AH^y 
(_y *^w (_$l^(_jj (_s**i i—S^L&loJb ^jLwjUb^^oJ b ^yLoj 5 ^yl^o 3^ ^3! — l —'o*iI jLu-^o OjjyAj 

o ljuj 3;J> ^l> £ *o m& ji 5 (j^SJ Oi&* 4*131 (_£4l>y> ji HOX ^l&AX^JXo ji y^L> 

.Jj^Jj^yi ^1*9 c-<iL & C -co-‘.^S ji ^ yyi jy*"“d 4$^jb ji 

^oJuoIji ^jSAOjuj 5 ^J^lSo (jljj> _p yJo (_£oAIjlj9 ^XyXjj 30 a 5“ AifcO^y 

joyj ji jjlSj^o^ .AJjLj AI*Iili ^3>3 3 *—(^4Laj|j C-c»*jI HOX ^bbAc^o^»to 

jl J^uiLo {^Af’^o^w i_S/LodC>l "yO jjljlAjllla ^£^aJb i-S jXAL a 3 HOX At^o^to l-^*- , 

jl tAj-u^^jAl>- f ^libojlqjlxo jl ^IjljjLJa ^J-ol^-> •JjIa*a*>I^ HOX ^jj 

(^Ubjjj °3^" 3 Jl^*il Ij Amphioxus jjjLo jjljljjbJaj^ 

4 ^ ^IaJjSaj jiS^s* c^* 49 ^ (_^A£.^«jxo (j-iJi jjljj jL l^>(jl i°yj Vl«i>l (jjLiHox 

(jjJ-ii jjljJ 3^ (_J>lj-o ^1 j3 .Jjjb jlj5 o^j5" _p 4$* jjloJool jAj HOX jjJ ^bY ^yc^yi ji 

jjljj Aj (bbjjj jl guA VUl>l ‘(j-iJj °3A ^d Jd"^ 3 3 ^ 4j C^ skj 

fjjlAISjS' jljfl CjjliLo ,033^03^5* jl-^> ^UbAc^>to ASljjj 4l —■i*»>l oJmio jjljJ 3^ i B 33y > 3^” (_i^ 4^Jo 

J a (J4 ju J>l^ 45' ( Jl> jjljj 5 i Cwl ,3^ (jdl Jfi» py; <-^d 

Hox 3^) Y^ ^ Lib ^ 1^1 ijjlojuwj aja^L) Hox $ys i * x> , ^J-oiSo t ^jjbjLu 

ijjjljj J l _^J^>\ 3j ^Y 3I UbAX^oJ>to jl .jjloJai fijMiSU 45” <Jjjb AjLlo 

.jjloJu£ jl L&ojj5' 3^1 jl pl-J>5”jA a5X 

jl (LuSt) <3jyl> ^UbAS-Lo C)jUlo (_y4j ^lib^jJa a5” ^jyS^y 3>1 jj Ij iJ&jS oj3j^>l 

3*1 jl c^jl***^ ^^ 4$3^l •—*x^**> Hox 3^0^ ^3 y ^3^3 -0 3^ k ~’3^ J 

4j^S3Ua> ijJjLu^o 3$U-o Ij ^Aj^tc 3 ^ *** > l ojjLo ci^jb jL u *o J-ol^j 3k^^ 

ji Ij i_5'^l^oyb 3^(j5 41»ly^o ^jt)yu£yJba\ HOX 3^(j5 4$" <All5 , CjLuI Jj lastly a< 

3J Aj^S3 4$3il °4^X Aj sJjloijS” lj>> ^^wljLojl ^3^4^ l&3 4, y 5 3^ [) ^(j3 (j^ 4$* <Ub3 4, 3 45 

3^jA> ^y-ij (^A 3^ Cob ^^LolSo i j5j 15" 5 jll>Lo (frtjAj b Aj 4>y b HOX ^l&Ax^o^Xo 

.^objy Co*)l <Ai&i A_ob1 Ij ^ 4ojjl ( y> ^^>^Aj 

Hox (^U jj jib' 


1. Expresssionsmuster=expressionpatterns 




Y AX ji jsi&j 


J CJ>Vifij1 Ol jaJ Ij 

t-Ld o^b j-> ^ Ij ^ \ * * ^£l_&eJb> ebbjoj ^bdb ^lb eJj^?l 
jSb J«d IdwO d-ww*U j j b*> (j I ^jdjb (J-> J^ jl ^1 J-w^P '“"^ ' I-* I 

4b db/ d-ob* ^jd> I j lSb»jk j jj| 4b^jLoj ^TT (Jb*» .d-bib 

^J^_Sbdj e_$bojibj_> -L wol jl 4bb > co-L_JLj 4d>-l j^do -3j~* j^ _ o!— 1 

\ \(Sf JLwo jS **>LpI Ij aj_d oJUi jlpl b ^ yj 1 1- V- 1 0 «A^«aJ 

jl d* ! t-L_ob j_> Ij ^LjI.^ ^jSb j_a jb>-Lwo e_Sb ^b j tjj^*a I j 

.JJd3^b d-Jj^j? cJbb 4 j ^^fbo jl ^*u ^Sb cb^ 1 —bib cl) I 

cjl&J-S') ^hjIj-* (jL*j-»j or f ; '-* J ^ ^y. jl £Tjl 

jl J-^lj-» ^UJ /'Ui-iIj-wo .(Y»»» ( J’) J-b J S’ j»j <—i-ib Ij (Jjjoj 

O-jSbju JalSb jl_)^^- ji b ^ djlpjbl?l JJlJ^J-*_9 4j o j£ 

jbbb ^-* * a jg jL>d_>l j ij j^wobjlj 4 j^>-Ij ^d^dajjb ^Uo JjI 4bjjj I 

edwwwjl JJ L_Sbj jib”JJ -Lwwol 4b d-^*-2 b> t>-' .JjloJ jLo b-4j ^j_d o j34j 

Lgd> 4 > t _Lj I ^_> ^-J j I j —> d«> Ip jb-L? I lb 1) I jd_P 4j Ij La jjdo J 

^-> b <_)-*'-£’ iJ^.J^ j- 5 j q/t l5^ 

(Jjiij jj^bjb) ^-S" jj-j I 4j j-5jj ^ 

dbb cSbjjj ^ 4_) j^2j I I^j j t ^ / cdo jj2j dj Jd> 4_> Ij ^wdu J j I ^ c cdwwww^- 

jlj_9 wL j Ij ^j j_^3 Ij cd-wol ^jbbo^LJ o J d L^b djb_s^ J— > 4 b 

^ ^Lbc—jj Ij ^ybbb (jl&Ji&jjj aib’cAri 

o J_d wL_ i __ i C_5\d_jj _ ! _ jjJ j-> ^«j2 >cj ^4ddj ebb 4j ^_5- ?, “ 

L jlj^ obb- 0 *b ddij ^*1 Iddcd*-«^jj j^ .^jb oJ_g_p4j tcd-w^l 
^j ^dwdu jjb ^JLi jJJ 4Jdob>- d-^flibda 4 j ^LolSb ^Uk^d&jJJj 
.edww^l Addb^j iw—ojd3 cdwwoJ^I j ^/jb ^JwJj>cj 4j j 14d-sdd Jj^3 C-^ 0 


1. Nirenberg 


2. Matthai 



^c**u*>. ^ AY* 


jl j O-wol OwLwol>cjl (oj Pax, Hox) o*1^0 ^La jj i_<LLS" Aj y I ^jjl 

^LolSsj ^l_AA_Jo>- (_£ojlj^ Lo ^iSl J ^j2jb Ao ^»«IgP yi^S y> jl? jp I 


-LJo) 


^Jtiot5sJ IjV-AA? L4wJ J 

C--oJi 4_) j^l ^aISI jSD j^> ^^LwJoC^w^o J CjLoLIS" y> y yy jl JL 

^]|j _i Lo) Ij ^J-J>-lj jj cj_$lo ys>x—^i A _) .d—wol j_> 1_& jj jl 

^Ju jUj j_>- aS yi^j ^y ^j|jl.Ajl>- ^jj j.i ( JJoljwA jLww*o ^AjI ^Lai^oJ_>- 
jj-wOJ^ . jljljbL^O J aS'-~SL jLlo Aoj^j y\y C~ljb y& l (^£jj^ jLwwwJ 

jLo~j^>aj o JcsS^»\s\ ) ^La jj jy>- LJIp aS t^2^*_o ^La jj jjjlsIj^ <.<. _ <l!S 

y^xj JjLo C^jIwIa Ij ©jljjL-o y> JL ^-woL-ol ^LaJJoI y JJo I ^y 

ji_>- Ao l_$\j ^l»lS" j i*_^ulP ^l_A^|jj| Aj oIj jSoj jl ^j2o >cj ^Ij^ <S" jjJ I 

La pj jLwO jjj I .JJwJoL) Aj^Jjb ^^L^g*>-I C2wJio L> j p-Sjjo ^yis>*j j 

_ w\J^ j_> ajo>-LwJoI ^ISao LcjLwo a£! _ jljj i y^> j^j ^LajjoI ji ao LgJoAj 

j?UL) JjL_o ) ^^-oLwol ^La^IJj jj ^Jilp (^ojlj^ A^io (.JS^S^y ^jLJLsI yy 

.-ljlAS"^o Lo jLjo>-l j^ dj Ipjlll c ( jJL)1^'jj jl^ j^ ((_9ltUj| 

j*j l ©j I j^_A Ao liw« jj aS" wCJ3 ^ y yj I ^j Ij ^Jw *,& I 4_JLw*-4wA j I *A2o~jo I ^ 

Jj J_) Ij ^gol_L2o ^ w ° y—^ c^* -5 ^ ^jI-Lj1>-a_) ^jl ^gjliwo iyyy^ 

y* ) C_SljL_)j ^lol^ I j .-LJol AJLJjl jl ^3 L>e£" aS y> I jl c(^jjl ^y 

4_>c_Jo j ^ . wLJo l C^-OJ ^ J^ jH ^ Ajlww^wA -\j Lo L^J^>- w\_A ^ j LLo j yS> I 

( j Ij l jj J jj ) ^ jJlL>- ^ La ^ ^ j LwO j $ Aj liwo j j Cl«wwo I ySL^^o 

. J_Jol AJLJol ( j LL-o jj jLlo ) jll-\Jo Ao d-w^sO J LjwO jlolS” 3 j^jo 

^ojLo ^LaJCuI j3 j^ -l I jj ^y y*~ w ^ £3 c»jL>eJol a5" -\jLoo^£ yZ^ ^LqJo^I 

.wU^jb Sb>b* iI jSjI^ jLi aS* Z jS JS Aj Ij ^Ujj t-Lij 


1. Entwicklongsprozesse=developmentalprocesses 2. polychaetes 
3. crustaceans 





IjwJo C3>eJ J ( yj Jb jl ^jJ IjJ ^jjLwO ij I JJw^wJL) I ^ 

j Ij jj L>- ^Jw« ISsj JCu I j3 ^Jb ( L& ^-3>- ) j jj ^ o Aj ^S" *bS" Aj ^ jj 43 L j ^ 

L_5jjoj u Zj\z ^jJ I ^jJ>-J L) .Ajl<3lj ^Jw^ISsj ^t_A jl ^JjlLwvwO jIj ^Jl^_>- ^S"(3wwO 

j j t A >j I ^ ^_3>- 4_S" l_j I j_^_>- (_£ * <LJS" A3S" CA L j I Cl—wj I j j j^. i 

oA_g_P4 > Ij l__& jl ^ J3^- C^>-1—^ *& Pax 6 ^U<b Ij -gjlJLo ^o 


<6" wUl 


cP-' 


tj i_fi-JxS" 


oi'j' •■ A o'' 5 fA3 j- 5 ‘■A' 5 

Ij j I <lS" tALAilj 43 / CjLXo <lJ jl ^_3>- l_$\j jl L&^_a_>- ^4_^_& 

jL_* j^ Ij Pax 6 jj jlwjfcjj-j I-1 *_j L*l .CA«wol 43 ^-Lo^ « Pax 6 jj 

I <bS" 3 / CAj jj2j Ij j Lo3>-1 jjj I i._fijlS" ^jj I t AJ3 L> j*j j Ij jj L>- 

AJwJoLj 43 L (_3Lj3XjI (^jLo Ij ) ^l<b jj"^3j jl AjL^^o ^3_>-^j AAb j ->-yA 

I jl ^Jl^>3>c^o^_p jjjL wo ^j—’I .<3-wol 0 ^jj ^Ijb <bS" 

<bS" c j jjU jj j Ij jj L>- ^ jj j j 3 P ax 6 ^ 0 ^ I ^>cA 4 S" Ijjj c Aj I ^ 

.CA-wj Sb ^ j_j tA_jjb Ij ^jj^ jLw«^j ^Ju jLAjj->- 

l_& ^ -«.vj^~ I A I P 6 4 $" Aj^*b” ^jj I ^j Ij I J A j^° I 

<\_S" c^l 4X_Ab ./jU ^%-A^-^j ^L&ojljjb*> jLwo j^ j 43xb ^j_>-j 

sJ^P Ij Ij 4 >^_ 3 >- C-J>-L^ ^ 4 jLJi?j |J^J L^-XAj ^jLxjs Lj jj jjL& 

.O-wol 43 

^ yjSterjZj 

\ jj Ij ^ Aj Aj>- IS" jj L_$b jjj J j I ^ 4S" ^j ^ ^S" ^j ^JXj ^j3>cj ji 1 ^ 

t^lA_j jl ^ A - ' 5 ’ - U (_£"* a^*^ 3 ^ jj2j3 a I :ab ^->lj l>lSi 

^4jIj^j .i 3 j>"Lwo ^J^- (^<bj^2-> ( j-*'b*)l j 0 ^j!!^*’ b 0 Aj j ^ L& <lSjj 

t_Sb jLL^j (^j j a^LjIa ) l ^Ija 'AjIj^*- j cSa (^Laoju I 
CjI j+^xj AJlS" ((_^jbj-iA^ I- 5 ) 1 _- J b*cXjl Ij ^*Ijj 


1. morphologischen Stammesgeschichtsforschung=morphological-phylogenetic research 



Cx X 




^LSl j ^^jJj>- lo c^*l tjl ^l>tol 

j^-olj-9 ^W^J—) b J~^ t>J J bj X- 5 <>*-* ^ J <u^>b 

j Col—o ^^cc> j ^o^ 1 « .^^ 1 ^ L,<g" ^>~ 1 c5sC_)j 1 

oojo j .wL&^^oo ojl^-1 oJlC i—«*i” CjIjL^? CCjIj j 4_> j CoL«^a jLw5\o 
jL>^_J>- J.} I—^wO^0 jjJ C__) J ^ yS^A jl^3 ^ joC—soj lo JjUlLo J iU jl 

I ^ j j)Js? 4_) L& C t j__a • ^ j J 1 * Co C—) Ij tw^o jJ._9 jjj j_S^o j J_Cj 

La^wojC_9 ^5^0 Coj^ju Ul .JC^S^a Lp-1 Ij L&jj (^4 j 1 jp- J Co y*xs 

oCwwoj^ojlo ji? jl cCJjSO^a jl^3 (. ol>Col jlc^-1 j^ ^L>- ( - 5 0 ^1- 0 

^*~Sj—) Co c^>e_o j 1 L? La^ j j j j-S" <bS" ^cc 1 ^3 tec 1 ^ j^»- j4_j j j-^° 

.CojCo ^y JJ jl J oCC> 







^1 jj o^jjj L) Ial<>wJL) I :> cjvJijS* jL T j Y ^La J^i <6* <u jSjLj* 

4_S" JjJLsl _ >j^ _ i A _ ) (_£4_A^ jL> ^j*^~^>x-) 

O-si'X-Jo .wL&^ J-> Ij ^Jw^lSsJ -\jlJJ ^J I ^S"d^J&Lo 

^tC-*-woj^ ^ w£? J -1 (j-^j^ ^ AVA cJ^-° 4 S"^jI 

ji jL j) ^I^_> Aj Jb i I -LL_>-^A ^ jj <119L Ij Cc—«* L>rlj I 

^£4_>^]g ) t,_Sjj 1 j_> 4_^>-ijl .c^L jLijol ^A&^/MA&A ^LaiJL.^ 

La Aj j\is i L) I 4_S” ^j_j d.-^*—9 b Jj^ ^ cT^J 

jljl_~ol _ 7y ^>JLi ^-oL-ol jj <l5si_) toij^J I^SL«1 -^^aLo ^£4jL 

j o j_j p-_S"L>- ^j5Laj j^1? ojj^ (j 1 ^-> 1 I^SLh*^aL« 4JL<L^Ll« Lol .~Lojj 

^ j j-a <wjL>eljl ^o JjI aS^ jj I Ij JjSj ^a jy^> (_J u ' wJ t *^--'-*^ L> 

^L^- ^Ssjzj aS^ jj I ^4-> L^jCwo .C-3 ^^a jlijS ^-> 

.C!-w»l jtajj->-^Io .auS^jIS ^laJwo jl a 5" ata L)LLl> o^ jL> Ij ^j->- 
^0j^J L_S\J i^L>eJjl l JJJlJo I JJa J 4j jS'tjLowA 

j! jl^ol (_^ jS>A2y£j <Lwo j d^*3lj 4.S" ^jj ^I4jIjj_^j>- j J^j jj tA^lS” 

jld-^>cJ Ij jL>tol 4£"^3 j .(-^ oISsj j^lS' 4 j ) ^jj 

^ J-/2&A 'V C-\jl^^a tjLwO 4 j ^jS>x^i ^JL> jl tj I J ^A 

-\JjJ.il j ^-wwJ P- jl 4 w\JJ w_A ^_)ljl-\jl_^1 j _)l (j I j! 



joi& ^ AA 



b*tL) I Ijj y jj I 3 3* J *^° ■AJ jjlS' 


jb_a °jy~i ^—’ 1 - j L>cL>! ^jj I bl (.J^cS^a 

jL)^j>- yj „\j y* ^JlSCj y~”~' j>-^vP (_^->jl 4S* ^jLftojbjL-o ^lS" 

ojb 

-o-LJo ^LgJwJlwo j^j^jb tw»-)b^“ jl &S i^jb>tol ^4 j j^2-> 

^j^AJliI 1*3^ ^oJul L_$b jl .C--3 jS" jl ^5 Jl^ISsj j^^JL) y \jj ^lo^ ^]Lsi 
jl y> ^ 3 y 4Jul$b ^L>e-wo jl jl jb3 ^3^-^bs <S" t3 

jl 4 j ^>da^. jtalS* j*j (^j£b .l_j j ^^Ij jljbr fbbj <_5^*-d) jrdJJ^ 
jj-> I 3jS'jlS' i_Sj^ j_^^°l .-Aj^© 3 ^ ojLJjl 

t3^Jj <1X3jlSbj J>JL) /I U! .C-*-wol jl^-*<3 ^j-vj jb^S" jjjb-j 

c_jL>tL_)l ^o^_$b 4^j_j I J^J3 4_> .-LJo wL&l y- o3b*> jbalS" j^^-4_^_& 

jljl-\3 j— L? iw«ol—>- jl tCl—wol ^Jwol_5b ^ o AL& 3 j b«JL) ^Jw«l £" 1-^ > ^ 

I c -LJo yJoJ^Sj y La C->j 2J b*c>« L ^ J3 ^- ) -^->l 

yj I Lj t^jj C-wwbl Jk2 j ^.Lwwo jj5 b jb*> jl olSbLo 


— cj oLuol wbLj ^jjb Jkaj^jb 3 jiil L> Ij Ui 1 ^ 






do l^—)L>- jl ^LalSj ^l_A^dAjjj ^Lgj^wA ^cj Lo ^»jLpl jl —o ^L>ej! j*j* 

. cds j I y do Ij s j ^a j LJ L^j>- 

jljdo jLww^j opl_>d>l i_Sj^ ly^- ^ j-^l jjjl jl ^1j-? 

jl j-b oj _y, y° j j^^" 3 ^j* jl L) ddl j3 ^jj I d— w*j \j id——ol 

j^ ijldo i ^—^?*-jj i^dS” ^Jklja Ij ^d-Jojjta id'^lj—o d—w-d^y La 

J J-ao^ (Jjj a->- jUj Jjlj-i ji ji» C~-^j>- i-Sb jjji 

^SLo Jww*o 4-) ^1—*o jl d—^*-ao>- Jxj dj^>- LLI ^jdflj ^j—4_>- 

d J>0>- dJ1^—*J 0 I _9 d—ol idll^j—*J jjJ I V^^^v_a ^CjjyJ^- 4_>- ^-US^y j~X-> 


? JdA jly Ij Cd>tJ Ij djS" l_Xj ^jL&d-^ 


UuAO> 


cSsj Jfi—o jj L>-j I j^ ^jj ^ ^ 4_Jd^wA lJuLo ^ 1 —& ^y U- j^ d^ 1_5 sj ois;^-A 
^y Lo I j jl j_> j UL> jl ^1 yl L>-jl jl jd^y ^Sdo L$o oj ^SydS" 

^y_d? i ^L>d)l j d->NLod>-l jylS ia—oy yd*^>o>- iJd—& d->j Lid 

Ij jjL>e_a ^l_Ad— x^aS>- .JCS^a Ido jLy>- L.^—o j »AJ j _f\ ji J5b 

4_) Ij L&*jl 4 ij b - ^ (jl jj AS" lj tJjb Jj) jSj 

L. .y L>- ^ L& Lj ^ ^ j^x-a Lo I . ^j? <ddio 4-2?j LjC; L>- ^ L^?3 i_5^j 

i sUJ oSsj do La L& d~—*-oo>- a 5" d—ol ^ld^S*4 j <lSv!j idJdd d—o^o 

j j—o j ^ l_5j j-J ^ I_& d—«—w—S* ^ l_A l_3 L_SLd . dj I o J_d _) aS\j ^-^2? 

lLft >0 yS do I_a ^jL—fil j*—2? ^—>1 J-* J Udoijd>s_« aS' ^JL3 J i La d— 

j ^Lil jXS>- ^jjo JL^S olj d-0 ii^^oLwalo (JLaLo Lj LAdL>-^jj j La<L>-L)j^ 

^v-A j Lj id _^d>^a La jl (jldJol) ^jJdS”l 
j La d— x^as? LJ Ip d 4 &\a\ a 

.dlodwo 

ddj jl 1^-a. ^ A ) Ij ^jwal_Sj ^_doLo Adwol J-2*~ j-SlI 

a |^_j j i dd wLLA | j^>“ JI ^ J J^ 5 " - j^ ^ lo j L—wo d—w^wA | j I l_Ad-o«-a^- 


O .d 


•j^o^a 


d->dJo<L) aS” Jd^^yj d—o j ^y l 


d—oiil_a dd-L_Ju dd 





^ LacO«*-^->- ) La cO^*-'<k^ C--ww^j j jjj3 j3 1 ->L>OjI 0 jj j4j j ^Jw*15sj 

La cO^*-<»->- ^£l_A<LO>- ^<L<»wA jjJjI jl --^b^a jbj>- (oOjj ^l_Aojljjbj jl 
J^-° Oi -^-~-“l C~*-&1 (_5bb J-«lSi (jl* Jl&jjj ^ji 

0-w^*-^->- L_$b 31 ji I j ^-A Ij jI cl) I y> ^jA aS c OO Ij ^a ojj£ ^jO-5" ^A IS" Ij 

^*_a Ij o jJLJIj j oob ^a ^iJuj ^Lil y^ ^6)j-b>t^ i_Sb j3 a5" 3 jS" *. ij 

. Oj j I 3 ^0 j^_a I 1) l^a I 

^j-oL-ol jj ^*-*^2? <wjL>OjI ^ j_gjLo i^*j 3 ^b jlo Jj I jl ^Oo <b jbjb^wA 

jj^yi*j jL~j La<u jb jl ^1 jlS' jjt* . cO—^l ooo ^jlobbjlj ^oO-aLJo 

^ 4_^ & . Oj j j I ^_jj 4->e_j <- ~b j b jbj 5y>- ub>- ^^ubl ^1 jj aS 4_>-jl jl 


y 5 


L>_ > . -)_ > 


>jb Oj 


LLj 


^*-A Ij l_$Ooj Jk 2j jl 


c$b 


j3 i y>-Y 2\ j3I 


Lo yij j (. Oj j b j I Jb cjs Op Ij I jP j-*- 0 J ^ bA d) I 

lH >3>^ jL^wvu jL$. _ s> .oob ^Joo.oJ jj ool jj i y*~ > b ojjO ^ jjL) b 


^Aj jjAj j OIjLo^^o 


oOj ) _c. 


jjt> jl a^cj j^ ^j-bbLwo jj!?4j _ jlojj^i 


jl i b y*- 3 jj^*-&4j jlbLosLUL Ul .005”^ oljj^l j ^ y~ 


aS oo&^ 


jZx, J 


JCJ! 


Lrur* C#i 


U jl 


yj 


j£ j~^—a Jj 2_> Ijl Ij La jl ^Uj <b" JjjOwwA OjIjLj? 


Cu-jI jJJI ji t5o LS , ?uji? cjl3ojl 

_A 4j j OjloOO jL>OjI j- 4 jJI ^jjlOSb 1^^ jJ Ij Lu ^Sl 


^jjj I 4_bj? b jb t Oj I o ^ b cO Lj>- ^ <Lo b I j oOjlfl o O) j ^-A ^ 

C_J L>Oj I j Ij Y>- j ^ ^ J_A ^ L>cj I I j <^J L>Oj I jjj I 4_>- ^ jO 

obS” Ij jl Y^~ jljl^b J jb'OjJJ J lAjb jlbwLLA^^jojj^j jL^P ^P y^O-A 

j^ l_ol .ouS"^_jj ^L>o_jI ^o*—; J ji b 11 J y^~ 

.ijloj ^YTJ ^^boLp c^t-Oolj AOlS" JY$S /I i^jL^OjI jL)j>- 

OO I ^3 c_S\j I j j 3 t cO-^ I o wOo Ij c_j L>Oj I j I Y& 'jO>cj ^jj j j 13 4 j>- j I 





j L_* j $ $ y>- djd*wA ^ ^ I I j I ^ d*o ^Jl— mj jj dl Ij . d— o I j Lo ^y U 
d 1 acs U UL> ( $ y>- j Ij ^ I jj j j I jjb I y>~ y*j j $ ^i*j) ^jCj y*~ {y I j Jl d) j j$ 
^S (. d 1 ajjji I ^ y>- d? UL? L ^y jj>- d->tj U <S" o ^ jj ^JL ^ ^jj 1 4_> ^_a j!__ 

J LSjLo j_>- A &\s\ a a j I j ^ pdL>- ^U->c-a Jj 2 j I jd U d1AddIJJ La j I ,1a.. A)jj 
. dlodJo ^jjU ^*-L? i^jL>djl la.^i jj jLi jlj^ljj j jl j_aI y^~ .djd 

y j>- 4_> ^yy^ ^*-L? i ->L>Col d-dL ^»jUpl j^mC-L CjjjjA AS^jLj 

^jCSi j_9 (_SL) ^X - - la C_jL>d_)l J_> jl U J_>- (Cm—J ((^L?l ^IJL))) 

j—d-L jl Ij ojUdd ( jjI o jj>- ^d*o jjl JjjjjL j (Cmm ol ^jLo jjU 

<S" ddJi ^PwLo ^£j ^j-aJULo jjjI ^j_>-j U djS" ^j_>- jLd y ^jl j j ^j-oLd 

((qU^I)) -ILlS jl <S" ( jj I ^1*0 ^^JJ?U C_SL) (Cm- ol (C-! L>C_s^? IJ jl jSU) L$d JjJ I 
J^-LLd ^Udl yj I LI cdS^ja (—fij jX-> dl<C3U UL) a£ ^1 jjl ^£Aolds Aj Ij 
aSOlo cO™J ojljjL-o c_5U) c.-)? «/? UL) ^—sljj^ ijj^r .d—ol ojcd'ol j-^L" 

4jdv_) I jl .L jjtw— oLo UL) ^1 jj <L ci—oI “*3 jcajj jUio 

Lflj JUc^-l U ^—JiL jUjjj>- jj ^y^jo ccUL? jl a 5" d—ol jjjl ^Ic*mo <u 

tj I C|t-dS" ( flj j^—’ (_^Lflj)) Ij ( jL>CL)I jS”I j^j ^U Ij 

^1 j_sI —a ^1 UL JLc^l jj jlS"<u j-j Ij j^ u2j 

y ^j-Co (jULUL? dJip ‘b La jl ^LL JLc^l aS" ^-^1 j^I Ij j j ^Cm—j jL^j 
Jw-idC Ij Cm*^>-> jl ^3^La.)j—JP J ^JwL>cmO ^jd>eJ (_S\J (d—o| 

^j-^* - jl Ij ^jjULo ol j—)U jU j^- j^ ^jLo^ jjU j (».jL>CjI U I 

jj jA ^La jLd .jj j^ ^jd-njj jj I ^ji-*_a jliji jl ^djIJL^ L>-4_) 
^ Ij ^Lo I (i^»jL>coI ^jSl ji jL .d—ol oJL yykiA 


>1 jil L^il) .c 


y 


Li 


f 


l-L <& x£, 


jl 


jl j dCS" o^jjl jj Ij («jL>Col ^LaCwoo| y>- do I J J ^^° J^ jl ( - £^jd>CMO 

^jidLo do I y LgJo j—^-U ^ld*o j-’I -dl j—) j^ao jL- Lj^°^ del ji 

^aCoL .dcS" JajL- Ij ^Lj?! d-M*_^o>“ ^La jj^»«oUjlj ^j^j>cm o jl £ 





.j-joL) 03 y -\jL)^^o LL> ^1 jj ^jL>tol l>- 

3 y-^~j a i ^jLSLjI La<cLw«j LiLJ ^jL^o^ jLJ < s j~^ j~ 3 ^ 

L_a LI Lwo LhJ (,AL)L»_ i oJ_jj 3I j-L si ^1 ^pLj 3 l-L*_> aS” 

^ aJ y* j ju?- cSsj L L—o I j> > LSLjj I 3 y-<* S" aJ ^a 

ji ^^wwjj>- t^jL>tL)i jLx^-i ij ^l>- ^(J 1 ^ 0 j' 

JLo ^jjl^i LLLhsLUL jL-Jo \y>- -\_A3^« ^wv^ 5 y j^-Jl>c^owA y jI I .wLa^^^o 

<cLwj Li ji uSsj ^1 4j>- ^S^jj I 

J JdLj^- j yj—A (,J Lwo J 3 ^lg«>c—a L ) I 


4-iT tC 



^33L<2j y—Z' ^_£3^jLj L)L>j-J^“ jl 4_S* jl 

tjL^- d^oi3^o d^wwwj L)L^a 4_> t^LJoL) jj c-L y^y j34_j i)L^- La 4jl^_j Lilj 

4 _> ^ ^3 3 L,<g ) Judl ^P 4_j _^JjL«wLJ ^4_L>- ^o 4_> L _ (jlS*3 y j3A_j 

.3 y-^ 1 l y A 4JL^_> 1^ Jj -LJo c_jL>tljl 

jl ULp tiw^L>tA— jI d-’ij—?’- ^ L-^L LLLu ^1 j j L)La^^j^Jw«L^j 

oJ-Jo ^oL^I ^jjI <dJl .XzSy* o^Lil^ol jLL3)) ^ojL^LwoI 

^JjL_3 ^!j>-!j4_j (JLj>- j 3 l_*1 tCi-woLjL-wj 4»S"^]1 j>- j3 t_SL^3 jl 

5^y>-j ^jLLs ^L>tol Lj ^iajlj j^xj s.y^> 

. -LJo L yj LS Ju L LLo (_^ 0 *Aj -\j L <S" 3 j I -L 


Cu^>l ^(<^>^-0 ^flcjl>£j1 

t ^jig i a a jg i^jL>cL_>! (^4_j jig ) <L^1_P aS" ^jL«5" ^4_<>wA Lo ^j2j 

c^LL^- ^j-wQwA <b .Ciww^l ^I<lL>-^ 3 i)L^^>“ C_$L L) I 45" -\j3 y o3l-\j *>c-JL) 

^5\j 3 ^ c-\j 3o-Lwolj c_33L,<g i wCu I^3 lj i^jL>tol J^uilL^o ^| ^g»- 

j3j_A j| { yy^ j—J ** L 1 jL>tL_)l d-^-^—ilj j3 ^y-j>- lj L) I 


od' Jj j' 


I Jj>- 


a!s>-jA j3 jSI .c 


*,La 


•^cy 5 j 


Oi' 


LSLil SUI^ 



1 


( Ojj_$L j ) o OOj jj L ^_>c_j L_$\j 3 L>e_!) I A i 4_S" ^j 1_A w\ Jo I 4_o A 

(.jy—a 4_L^J>-jl) 3 j->-j4j ^OjO>- ^La^XjjS*^SL J OJoL>ejI^o 

J-db' 5 -^“-~C™^.' ,ja1^j-» jy^ i(eSj'-~-jjjb j ^ C^-Lo 

l5\j j3 aS yj 1 ^LLOoIaj -djl iXS yA \j2_j I Ij 0 ~-*-^»ej ^Jj2j <■_ 93Lj2j 4_L>-^o 

4j) . 3 ^L>cjI c^-w*)l y£^A ^^jjj>c^o jis^l JaJLs jj ^j^L>- oLLL>- 

.(JOS' ol^j Y_f j3l? 

L> ) i^pL>JLjI Js2^o ^_j Jji_> 31 j— 91 ((i^j y- o-wuLS")) t^j3 ^4_1_>- y* j3 

j £j-Lj LLoj Lj L yy->- W lSjj^ jl <^L 

^ J-O y>zj 4_> lg->c^Q L) LSj Lo j 3 AS' ^ -1 ^31 .3 ^jO> ^O o 3 ^O j I C ^JLo OL y 
^LaAjj_S" J 3j_J>- ^J-J j^l ^J Lo L) O-jLj j3 J JO) I y oJ_g_P jl 

j^o Aj lj-A_wwOj J Lflj ^1 y yj^ij d-^>=-' cJj jO> y3 yA yj y-£-> Aj ^S\J 3 

.jo_S' o)jj3l j l>,^>>c_jj jj _j|^Lj) jlLo y^~ aS'^^-j I L tj__)jl3 ^jLooJ j_j 

^3jwi*_a 3 I C--wol 03 I 3 LLL jLww^j cjIo_aLLo j coLL j I aS' aS ^SLLjk 
^y y A_^_A Aj O—w^j Ij l^Jo I Lo 3 y Li 3j^Sl ^3 y I j 3 ay j y LLj? Ij 

((iw*-~oL_o UL_) ^1 y-i 1 )) y> c_) ^jj^-§-> 4_> *S JJJLw_A (^^1 ^il L)I La jl 

j^ 1?4_) co3l_« ^ j—) Q-l >- C_5 sj 4_) ^L*JLo L)l»\jj^3 ^.^wA^jl L)LwO jl .wlOwwwA 

^-L*_) J3Lo j jjj 3 i^AuyAu aS JJuL o^o 0 Oij 3Op ^3 LgJu ySL) L^o 

Ju .< _ 33l-,<g) j jy>- jl <^S>jA O—wol ^OOl j£ ^_^3 ^4_L>- ^o I .OJ yS> 

(J Liu I y I j y yS lg->c-o Ij ISj Lo yj y~y i) LL LL^? aS ^ 3 1 ^3 1 j I 0--^o I 

^g33l-,<g) •'O-wJoL OLaI y>- Ij LL C^b-Zj yj y yZy tOijLo j^vwwO 

jjj I t-lOS^^o Lij I Ij 3 j^- ^jLo3 JjLi l)L)j^>" j 3 j^j ^Slj y> 

Aj ^lojlJjl Ij yz^A^Jb .Owol oJOj Jw-5Lo yS>- jl I y^2S>z Oo ^»A ^>j3 ^<lL>-j-o 
tjli jj (^l-A3lw\jjj J^-wojj t^to .3 jL 04 S ^ILo>"I 

]g->c-o Ij aS” Ij (_^3l^il j^-> y* -3 l, 0^ ;> ”J^ cl)LOjLOj I 

C~ol j^Sv^-o ^^5Llj .JCslS 3jjIj tOwJolj 0 OJ 0 jlSjLo ^LSLj yjy-y Aj 3 y*- 
. X> j y j Lo j I y$ 3 Lj 2 j j ji? 4 j >-SC>- jS* ^ La 0-w^x_o->- j 3 0 j-^T (_$ La (j j 



■Jew. J*l&- ) \f 


^j5jjJuol JjJj lLm?U 

Cw^jjb b fly jya fjjl (j*9_) (Jo jl (_£<ila>d b (^jbjjjjb) i(_£<Ala>d jl 6 A**>jjjb (v*t> <ji^J«- 
^w>j!> ( 3 ^$^ ok 3 ^ 3 ^ ^ & i° 3 j 9 '° 3 ^”^ l><bl> 5 o?- uj ^- > (jk^? - <^s°5)^°5^ Jjj> jL> jl 

>( _£jL*>jjjb 5 (jbyj* jolt yi> (jluib C<5jjj ^^^mSaIS* 

jio-ijy 5 lib ^iLaJyt- jol^t :|»ji L ^‘d >^0 
5 ^iLaJyt ^j^ilJi> f(liu Jjj> j? j' i—jb*I)l) CjL> <_£4>^> (jk^?* - 3 ^ cs^ > ^“' ^^JiB^o 

^ j><^> .((_£*«*>■ i_)b»£}l) JJtO^^jO jJujlj9l I; ^o^ZjO ^4>to jLojy <A5* ^Sbi (_£Ia4*I>- 

.A**>^^ol^9 ^9 ^)Lz2j (_£jl**Oyb jmmS ilwl f (_£4i>yj 




t_ ' b>t)oI ^a\^*-'^-9 




tjLwd 


^j_>3 Lu CjjLcj ^l-\S” t-LJjL o-Ljo ^j»jjjj 


^y 5 


y 


t 4 _l==— 


y 


.^jli 3j_>-j ^JCwJs? c«jL>Ool ^4_L>- y^jsyS 


.^jl^ (. 33L) 4_> j^^-4_^jk ^^Juj jj^wobjlJ ^k>ej! ^4_L>- 

JLi t S^L/g) t^Jiba-bJ jj j UL C-waL9 j>j Cjjlij ^b*_) (_£4_1_>-^3 j3 

4 > ((^L->^l ^UL)) jl ^5 'jj-> ’ I *1 i-uS^ 4 ^ J ^ _ 1 

(^jL> 0oI aS Ip31 ^jj 1.13 ^Ss^wj o-LJo 4_>IjI ^SCjoj ^L& a*,&«.,&>- 

. wL& 3 j Ljj lj ^9 j j _^ w0 I ^9 ^ Ua i I j./2>c-03 ^ 3/! 


ti^L^u 6b cjIj^o! bl 

^1p-oI j 4jLwJj J^S"jL^wJ ^411^3 l5sj ^1 i _jL>0ol 45 "j^j I C-J25w> 

^jj I 3 ^S" ^P13 j Lww^u CO^-cj (j LO-o Lj tj U yi tj li ^-^wL^ 9 (j \yy 3 j I . ~Lft 3 4 j I y I 

j I L_) -Lj j 13 < 9 ^ L,^> i 4 i (j l ^ >- I ^ 1 & 31 Jj j L) I 4 S 

4_j aS 4_>-j)l 4_^aI^I jy^A aS 0-LJo jlpl t-b) ySs^S>[j djyyy^ 

.5y\j^^—a ^jIjLj 4 jgtf j l_A Jklj{ 9jA^w>-l yj I 4_) ^^Ay L) ^Jw^ISsj 

i jL>tl)l JJu I j$ j)3 yj 4_ol_>-j3 c^J^lSC aS yj I yS>e^j •t £ 

J Jw«lj_p ^_9ljj^ jl .Cbwwol Oj JyJ* J Li^Lj) J 

^L>cjI 4_j 4^ L>- Ij oJJj^4_> 3 yS>- Ij ^JC^ayyj 

lj 6 _pL>0oI Ij jl aS -US"y ^y*j* 






4j jSb\ ^ A"^ ’ (^1 j—> -A-wwol <> 3 3 Ls^ 2 ) w\_s/? ^J_Jol j—2 iAAoL ^_£jLo3 ^Lj 

C_S^L^_) (Jj) ~/g>c_a (£jj A tAAS'^a L-il ^j-ujJbAa 

31 ^_!sl A I ^|_-wvu jA_>l ^J^w_) 4_S" tCAwol AA**—3 \j ^j—> I ^4_>cAj 4^i_> tAAwywO 

o^LawoI aa_o ^4_L -~>jj ^jj _j a I ^ L) I j' 45" JjIa^L Laj ^>cj>-^>3 

4_l2J>-jba ^»_A3 ^j«,<g9 Ij £-j-s<^^-a I JLj>ej ) Aj3 ^A 

.(^/ Ajkl 

0 AJo AA Lo I A-) L LJ L>Ao I {^£ 0 j LJ 3 ^S\J ^ Ij ^ 6 t -^ J A ^ ^ LL?*- 

^X^Ljo^L- j$ ^oAjAj t_5\j jbAol aS^jj\ A I A ^A> 4AilAS" jL5" A 

^jLo jjU wU—) I j_9 l 5L AA~ol J^SL— 4 4 j j_$L>- ^A~oIj 4—> .AAw*—) r-" 

^ ^0^_) Ij J_a jl^^ ^La I ^ <*_jL>cA>I ^AjL tjL)^_J>- 4_ jIAAoi._9wL_A 

4_S" AA^*—3l^ I .3^a j|^-> jl LA>e>a ^i_w_> ^_A 4^1 j 

^ AA~ol 0 A_A ^*£?lAAI^-5" 4_> J^aLSb tjL^_J>- ^i_al5sj j^a 

^Qa_j>- j^^JLs ^»__A ^_ 1 tAii^_a ^ O^L _■> lj _>- 1__) 3_a 

(._fiAS" A^5 "Ij ^-A lj ^-w^jl^a ^twA ojb-l ^a^La^L- ^9 

Ua_J>- . AJol > 0 wL_aL>e_)l ^AAai 9 Aj& ^i_alSsJ 3 ^\ j$ 4_) AjI 4^" A)lo3 

14 j ^ La j IS'jj Lo ^ A I j A >e "* U d—o I j 4 j jLj A 3 

4^_^-l ^_a ^>jLg__>- ^j»/g9 4_> ) .JuloAA 4A>-Ljo 3^3 ^a L 0 L 0 I 4j LoLjod-o L 

.(Ajjtf 

^ ^^>c_«a ^ iS J^~~^T c5 A1 ^—3 ^J^a LSLj ! CJ-S' AI ^_a c ^ ^ 

.3^Ao^_a ^Jw^_SLLj JulLAa AjI^ _)Lj ^^Ijj jL>Ao j I J-ISS i/!> .o*~J 

AjI 1 4_j wLj^Ij iJA^*-a—>- Lsj jLa A A^ 

^j—) I .w\AA 3^_a aLLj 3 J—2*~ jl ^J^LlA_a ^LA^ili'lJ ^l4_jl SLj ^lg^>c a 

I A A I ^w^ya aS 0 jj A^ 1 AAAvwJ ^Aj li 3 ^ 4 j 4j La ^S*^3 

AL j3 LI.au>Lj 4 4 )g a j 3 ^Lij l^j j a^ 3 ^ *^ J ^ LL 

4_) ^j'VL jL^^yyJ ^SCAwyyJ ^1 I jl ^>“ ^ UL) ^X^S>- 4AwO 3 ^0^1^2j I t_5L 

.3jb 





SOwt out JjIs Ljjl^Ut LI 

c^OS* cSj^ J1^*_<^J>- ^4_olj>- ^LoA CjI^ 4jljLo 4 j Ij v jL>tl)l /! 

jLoLS" oJ_) I y—i I ^Lwoj $ 4j OmmJ 45" -LJ> JA ! j_>- ^ S Jj li ^ I o j I Jj 14 j j I 
4Jl^»-b^j ) 4 _j 4j jlj j^woA j' 4jjLw*wO 4 j yj j^j jjb . J>Jj ^_aI j->“ JaI*-^ 

i_$Lj ^a ^1 t)U*p tO^sL jLjjol ^/jj/ Uo iS^jLj ^ Aj^ jL-o j^ Lol .Owwol 

d-wJj|j_j jU_j>-I Ij ^*^1? <^jL>JoI ^jsj ji Jb ^o-OS"^jU l5jI~Lo jl 

^-o j i_$b I js .jj-LJo i_ <l3S ^jljlji t_Sjl-Lo j ^L-wjI jLoj jjj^4j jj5CJ 

jJj_J V) J > lo J a I Oww04 > ^jAL_o ^J, )*)l^ 4_P j^J>e«o ^ A jl -L*_) (j ^3 

.OW 

0*3^Lj iw«wOjJj — ^ll?lj2J>- ^jJ Aj(^5sjj ^jl j-o ,^>- jJ jU? — ^aIS* 

^lAC.««*-S j—o j 3> 45"^jL_>- iJA.S^_o ^~oIj jSjLj>3 l-Sb ^ jU-vU 

jjj_0 I j__j ^ j^_2o 3 <Lx~^ 3 3^ ^ Ua . Cw> 1 ^ is j-o L j U-^o ^jjbSl j jSb ^ 

Cepaea nemoralis ^lAjjji^ J_)a- ^jj oljolj jlSh j c-Ub" oUl 

4_j oljol j ^j_L jjJ_j ^IaJJl^- 4_> Omj ^yj yo Ia^»jj d-wwv_jj jl ^./gx 

j^ oljolj _ j ^Ijb ^lAjjjl_>- 4_S" Ij o^-*—3Ij I Lol c~\j!^o c — jLww^>- 

c-Ljjb ^ jj j_> oljol j 4_wo ^Ijb (_^La jjjl_>- 4_> i^jL>c^_jI L)Lj^- 

OjS* Ajljl cSj J-o j I ys* 4_j j I jj yj I ^s> s 4_> 

yy 3—i lSLij <._** \d < _ J L>tl_jI «Lj Ij 3L^>~ j^ l5j J-o 

^IaJLwo c^w-wI—SLjI jjwo J^b c _ > jjJlj yy & j-j ^y]^\j}—>- 

ckjjH J- 5 (jL*Jj—^ ^ OA^'OA'f'l 

Lol c-L ^jj tjjSlo ^ijLwoO^ ^1 jj 4^^jj I Ij Jj^ Ij ^jIa4jIji y 
L)Lwwwq«A ^-S"0wj^ Ij J Jib jj ^Ia4jIj^j 4jl_JlwO Ij jISo J jjJAj j^ 2-> jl 

jLwO j^ dSyj I ^*-* ’3C3^-i j 44L*o jl j^ 45" jj jS"Loj-vP 

j^J wUJlo jj5"Lo ^JJ tJjsl^O 3j 3j yy^XJ jj5"Lo yS' ^JJ lSL) ( - 5La4jIj^J 


1. Endler 


2. Cain 3.Sheppard 4. Henry Walter Bates 



1 W is**) 0 


\ A9" Y iJLwo j3 .(JZS oISsj \J/ jj j}*/2) 4j ) 3 ^ wLAjZj Ij ^g_)l_JlwO j^xj 
^oJ_P (_£4 j j3 Ij 3j->- ^1A^AAjjj ^cj Lo J ZZ I -LA LJlwO ^SCjlAjjj jjj I 

^*JLw- y ~L ciCj ^ lj Z*>Z Ij o Aj Aj I . 313 j LaJo I A loj 01 j j_£_JAo 

4. 8ZS ^ A^T tjLwJ j3 J-* ( yZj j3 {$3 j' ^j-«J cJ^-° .Jblo^jS" (^jIASCoIj 

(JISAj jj j^>ej 4j A*Jj2j ^S\j A^j jl j*j jjI ^s>- 3 / 

1_&jl (_^ < ^-^ _ * jl Ij 3jj ^slS" IaaI jl ^jj a^aj-^ - b Igtf9 jl y>-&jZ^- 

o yZ ^jj I 4_j ^jj °j' J* ^ 3^^ < ^ J aaa - 5 ^ j^ ^3zS c-jIa^-I 

aIa*_ao ]g.>A )jj ji(.xzS ^y -lAj2j ^5\j a_^*a jl ^ ^Ia4JjS" 
od'J 1 LgA> AA-~ol ^3IS" tjl^>- ijlS'JJ^j I jj j cAj yZ ^y zzS 3j^*- 

JszS ^jj3 ^3“^ AI (S*^* _*k jl a*_ 1 3 AA>L«jL_ 3 Ij ^JlS^Jo^_& ^Iao jZ _>- 

•O’L^’ ^jjJjlSCj ) 



J^ujA) jo_A J ^j5w<^*ib (_£4j>o jS" jj :r_? Jjis- 


J jj A Jjl jJ j3 ^jliA (^IAi ->jSW3 (JIAI^ALjA 45" jj 1 jl ^j^J ^Axjl 

j_$Co (.Aj 3 j_S" C (LjS" Ij jjlil ^ y<M-> jjljj j 3 ^»jULj ^aLS* ^l_AC-* 3 l 

^ Ia (J Lw*> j 3 .3 ^_SC o Aj 3 L) Ij ^*^1? l_>to I d^w<»«A I CA-w^j I y 
< _>L>cL)I jl ^^Lj 3jl ya 4_j ^LJj|A_g_) J ^SCjo^j IaAJLJ o jj J jljl j3 j^l 


1. Fritz Muller 




) (j —* ^J-o L_j (_£ v —• ^j~-° b ^ > ~ iS j J, ^i i -^ j j • ^ y 

yh<Z -n-S J l JLlS* '• I*-?" a L^JL^ ^( d-^nlj ) (JwL* jl jg^J 






I 


f 


r 

UbCjUjiywjlSjoA^b j^}j*wSl 

I 


jUJjjjIS^w }il 



jS" jjl^j.^1 jj (_£<u>cjl£ <—-*[!Y_^ jj 


XV\AA) 


jS +*. lg i jL>&l_)I ^s<3j_i ^1 i j^_>- ^j_^ > "j - ? 

CL-wo^ULo ^1: ^4j>cj^S” tjj tjLwo ^JuliiLo Jjl y> ^SCj^j jlil 

TL? jjl_S' j Y.? 1 Jjj_?- 4_j) Juil_j LL^_il jj Lj*yi_« j_ >)j _j ji 

, v-— ^ ^A. < A. ■ /? ^ HM ^ ^ ■_I [ ■— 0 _-\j _-\j t -. »^Sj 4 ._' ! 4 . C 0 IjN— 

1j&4 4^ j ._j wLjlo^b j!j_3 o^3^4 j <j^Sl_)^S" <«i41_JL) L«j I ^1? 


tlH 1 J' J 

!jl_, 






lj $ ^j>- uSoj 1_&ojl^jl_^j j£j 2 ^ L&< 




J 




^jlSjL-o ^ Aij_ila.•>*,*» L) 




^c**u*>. T 


\su OjjL-o 

1 _a US' ^ O^LP ji A ®bL ^jbj)) ^vA lg>/?' ^jl ^j^jb 

l_) ^ oL_S* a_j>- -LJoL_> j^jl__>- a_>- ^3 ^a .Jjj5^/ ^j/ Li u ^ 3^"~ 

((o jj L—«)) I ^L-w*-A ^ <da_>J ^_A j 3 3 3~^"~ lS Ic^5b ^ ^ I o j l_^ j L-o 

(.jcS^a ojjLwo L)bL\jj3 a—Lp t3 a£" -LJoL ^j^>L>- .-US”^* 

.jcS^a o^jLwo jj tjlS”-\jj^ ji L-o L c-LJoIj i)\SJoj$ ^jz>- 3 j£\ 

^ o-Lol jj oL> Js2jI jS> ^1 aS" d~A jjj^\j UL> ^1 jj 3 j3 jj& 

Ij 3 jZ>- 3 y«/2 A A A_L^_>- ^jJ I J 3 ^jJ JJ I 3 . 3 j LwU 0 3 JJ I Ij l) I La H—o I J 3 

^L-*-A 3jb i A A_> CjLo j-A ^Sl\Jj Aj>- jSl)) IC^-woI o3 £ AjIjI 

cS'Oj^-* JjS Jl -kjj^j-* (jr^L-! J- 5 “*—> 

JLo ^LJI i ->L>- j3 ^ A6A bl u ) «c^wwol jjljj j3 

d—*u I^S" ^3 d«wo^liLo ALj^->- j3 a5" ^aLS* .(AY ^aj>cjL-^ Y * * Y 

A_\jLo o jj j ^\jj ^jj c ^jb jjjj ALq-a 3 I j3 1 jj L. aj 

c_5sj ^1 I La d-o Is j ^jj jj Ju -LJo 'V y^x-a . Cl-wv^b wLaI ys>- 

t_^u>- 4_> ^ l^j ^j_Jl>c^<>wA <L^i_) i wvwj I Ap ^L? L>- 4_j d-o li j ^jj I L . -La 3 ^a 

c-U^_-m_a ^jjJ b^*j ^<ubl a 5" C-^*»l ^^bjl j>L^j j aJ^ j^jj^ 

j* 5 J-^Jjb .^5 jS<zJu>- ci'j-j 0<L>- j jj^-b y&A 

^^1 j$\ jl A_Jl—4-A jI-\jL>- ^_A aS" L>-LA ^}l)) !wLA 3^>3 A^obl 1 _>“ALqwA 

AJL-o^o -LjL^^o (.JsS^yA J^-LJ yj -\j^Jo ^yA Lpb>- ^A-obl A_) ^0 

C^~/^/ L - w ^ O ) ((-LJolj j^>- «>z-a Jj2j I ySi lj L) ^-A L jLa 

.(AV ^£? cY * * Y ^yLjI Jj Jj>- «-_->l^- 

^LaaJ ^S* 3 !^i! A^L) bLw« L^-Lj Aj (_^3 ^0 Lo| 

A_S" -LJi_w_A iSb ja\ ^p (ALg-Jo .3jb ALj^>“ ^_iiLx>e^o 

CLobij Ab”-\j^_j>- l_j ^j—> I _jl (.J^cS ^a bA Lp^Ap ^l_AAjb 

^Lao j .^_-o 1_) ^L_S" ^ 0 j^—a ^Laa _>b -o ^_j ^ 0 Jp ^La iwJbfuL-b) .JccS^A 

^LajL-o Aj^_X^- A_iT ^_j JlaLj. 3j3 ^-»b L Sjj j^o -A 



VO 


^LSj "4' Jy-j-* cS^di J J jj ^V" u>'- a ^J^P" 'd '- a j'j l j-*-dr 

y ^£AjA*S> y> Aj ^jj ^Lj^ ^-Lo A Jy7 l£ 0J^“ 4JLwol_>- 

C^Ju^oL^O ^Lac_9J_*j? j ^y-AiS ^l_AcSv^_>- J_>- ^_> 1_:>- _J 

^jlj—-o jl j^ ^y ^L>ej! jljl.»\jL>- y Lwo j L&c_SC>ejIxS" 

j ^ -\ju I (j Lw^j ^ La j Lo L w 4j ^ ci-ui^-» t_5Cj aS »\j I ^y j yb y I 

4 a la Is a jl Ij La j I jl ^Sb ^3 I J y^^ 3 j3bJ .A1AS j^t-^ ^^-A jbS" 

Ay ^_Jbo / ^1 j3>\ J L»-Jo L aS 0 »LJo 0 Jj ^ ^ ^ Ij j 5j I j-« ‘ 

j^ 4_S* w\JJ_w_A jSsj 5 ^La((4j jbjl^j2_>-)) jl ^jb-*j Ul .^yj^y b/l <L*S'j*a 
La jl ^LaCI^woI y>- J LajU *S I yj (.AAlS ^Lw*uj^_A w\_X_> I y f yiJ ^_A jbS" 
.C-*-wol Lfij Aj J^lS J ^JJ jA jl jl ^Sb A -U^-wwwA ^_A <LwwJo jL^wwJ lg«>Cj3 jl 

jl ^s>- j—> jA .w\Jwolj^_« >_w*. 3j j ^J^bl Ij ^_£^jl y° Lx~^~ jr* ^ j I 1 A 

^ _A jb_S" jA AA-JL2y—A L JJul yj ^y 4jbbo jbalS" ^jjjl 4_jjjL^- ^ y- 3 1 *^jl y° 

j-S'L^/L^ jL &y j_j>- jl c_5b L*3 Ij <.aiaS ^SL\jj 

|gi‘ 9 4_S” AIAS ^—a ^Lwwjj^ A ^ A L_) ^Lao j ^ wo jl <b ^ wL^>- 

^51 . JJjta Cjjlij ^ _a L> La jl l5 CjI j^xj j ySL>V^A ^LaojIjjI 

^<C ^1^ Jili” ^S^-L-jj <j;1o yyT j^Aj ^ LgJu La<u^ 5^ jH^ -)l 

I lS y ^ o j I -\J 14_> ^ 5 y w\_A | y>- y lSjjJ j L«-vu LJ Lp La j I i_S ”y ALa I y^x-> 

.-Lwwoj wLaI y>- JCoj^y jj,\y^-A y\y>- j 3 £ c?^J 

i^SLj aSAJa 5 l yA j Lio yj ^jjl^Jol<L)l y>- y\*AjAL*J lij^Lo^l 

C-^Jl3 lj Ij 4 <? L> 1 ^3 j | ^ $ ySi 1^ ^ Aj ^S” j LJUj I ^ o j y- Aj Aj yA> 

^jjb oAy° Aa j- 5 J :i jj' L r s j' 5 -^.p - *4 

I yAj^j Aj Ij Ij jjl C^ljl y^~ Jjl jj I jl y* 3 !C-<^ _ L^o jLjjjj?L>- 
Ij U-jl ^y y jljjjU- (.JCAS -\Jjj^I j d-wJl3 yA Ij L>-jl j^ -CJL^ol y La j I j 

.-\j-LJi y£ La jl jl ^jLw^j a£ Aj^y o^b jlj^ jbLs C^>cj jb>- 


1. pairs of species 



joi& T ♦ T 


JU^I lj _ Si 


;Lii LL ^jLo ^$Co ^La^u 


OjIS - 


O-LJo y& 0jj-O ^■'LXS'p-A^ jl C-^>"l^Jo ^aIS*I yA 

lT’Jj ij-d' b Ij-dJ fjj * jW~; lSLh M^ - 


J~-* ijj$j LSC^ 


^_S 1_! Ij lIj ls 




^U^L-.■ 




^AJ_Jo l^cS^yjl_«^ .AJjl « ^jL 1 ^ 3~y 3 jl ■■■-? ^ ^33 ^^ijsS 

jOpuntis ( _ r ~J>-) ^JCj* j~*Sl aS^I J' .XJS jSL ^^^ISaj O^j- 5 
^LaolSl j>: js .AjJjjJjS cJU ji —Ul aj ^ybjlj jl&LS— (Cactus 

oJjLjo J > lj L>“A_<* & J &3 Jo J - ■ S_‘ ^»L<, ) oJJ^P j-ou 1 I <jl-\JjL^J ^ S _ S 

j AJl_)jl_gj>- <jjj j3*s >-) ^jjoljjl (^LaaJIjjj ^^1? jl jL^objojlS 


jy 


Jx^- jS 


;| jji j 1 


aS cactoblastis 




ji j' jbjd 


LftolSl^>- ^ jL^o jl b ^ol ^^L>^S" jLaj («AJ 

4_S” c ^_Sb ^ j L-^o I ^ La <u I . -\j jj I a ^Sj L> ^ ^_>- I d-J L>- Aj Ij 

(j IS C d«wwO I 0 J»Jo ^_y*J I jS" 1 y*s2 * *&'>*-> d->*)b>e^ J ^ l_A (j I ^ 0 J Lj ^ 

^_A jL_S" (J_ a A_S" ^jLaAjS' jL_> Ij ^-\_J>-I^ 

j_wO A_) jljjl__) ^5 sL_aL» _A i*l^JL_>- lSL) y&\ ^L«^jj^_A 

wL*_ i ^ ^■■■^.la.A_ j ^_> (^-jL>tol yj _jl a5" c-Aj 

cjb>0j! 

(J L f) J 2 &S d^wO I ^] I J^Al yj I S 5 ySi yO C—> L>cJb I ^^w>- A_>- L ^ ^^wwsS" A_>- 

. I A3 tl) Lj Lj j ^LA aS" A3»c-^SLj I Ij L) L) yi ^ La C3>cj ^IaSw. 

LL_> i3wwol ^o ojjj aS" ^ y^j Ju jl 

*)Lo_P J_SC) ^ jl j^_) jljl^^^wJi? Jku jl J to^b (^£A_abl J A3L 

^L_Sb A_) ^a i3>LwwoLwO ^ 


1. scale insect 


2. aphid 





JiS\ 4-1 J il jLij l Jaj i S ‘(_; JS' Jj 

j_ j^Ij)) ^4_)lLa 4 _j Ij jj ^v£?Ijj IL jLoL_joC j jI 

l_ a \ j| p—i' A_ i ^Lj>- jJkj! jljd_Jbb .JjJujS*^* jj 

^L^JwJiwo Ij c (\¥ i_Sb ^Jb" L j ^Ijil jl ^^ 3 jb" u jL>to! 

l JbJ S jL^S* LAdw mJ j jS' l_ J dpljljllSj jlSilLA^jj jl ^p>-jJ 

jl ^«s2% ) ) ^V * l__) ^ . 3 ^3> ^ a ^ I 3)) j ^ i—■^L>&^ >1 

^»-a La d*^*-<>«->- a^J_> c Ia j^ L^u <u aS" Jj 3 ^2j I jj j j Lwo LwJo d->j I 

(_jLfljl ^3^Jj>- Ij c^- ojjj~\j ^ ^A* tJLwJ jl .JJJd-A ^jL>^ol ^LaJj>-I^ 
.d>—j i^jL>ti)l 3 aS" Jd ^JusJ?L>- 

jl j b—S" —> Ij^f®—^ ^aj— 3^ ^—t I 3 3— A jj—dl 3 -^^ 

lL_$b !3 Jb. AI ^—>■ i— _jLj_J>-l Jj1_3 Ab_wwwO ^jj I Aj i? ^j ^o ^La^^Sj^ 

J^A3 ojb^-l ((^3<—^>b>djl Aj>- ^1 ^j)) cj3 c((3 3"^ *^L>tXjl )) 

^woL j3 .^-oso ^wpjj ^A^tjOj jl j^jjl b Ij jr^l 

^^jj j3 aS' ^3 ic.-.i^ Jj L c((^ y3*> i jL>ti)l <^r)) aS* j^jI aj 

4-* JIJ— ^jj I Aj Ij j ^ ^ ^ j I Jj Ij ^ j b L) Ij ^wo I ^ ^ < ^! eJ 0 J ^ 

jj L)j*yi « ^j^Si (P 4 >? ip 1 <o IQ ■> i ‘T Jj Ij ((*ib i^_ jb>rJjl (^l^j)) 

^Aj .J-JLJtj^^o d-wO 2^p>- djpjb b>— Aj ^w*>b ^Aj>eJ ^ 
jL-^dl ^J\S c^j y3> JjLj 5 jj L> i ^d-o ^_j 0^^ iir° ^^Aj aS^J^j I 

> bd_) I < 3 J A 1__) J - ^ 0 *Aj I ^ Lgd Aj j j t_5b jS*^_A aS" ^ 

c J_A ^ ^ * \^vj b j' “jj ^j—dj -ijl 

i^J ^J Aj aS" tJdlj^^o ^Jb" ^ ^3 tw^o ^3 i^jLjdjI ^i_*jpl ^Ul AS"^]b»- 

JoLSj jj '■—j^ jri^ y_ L») C~^l jAo 

AdJl tdwwo! Adi I—Jo ojlj__)l^_) ‘w^o^> 3 ^S*l :J-aIS' l ^j ^j^>- 

jli^l ( j^__> I A^J^I ^1 ^_j ] .J-JiL 3 j3Aj j.,^>lJ (—5b Aj JjI J-> 

^Sdo ^j?L>- jj (—5b Aj Lgd ^sjP^J^° (^b/L ^^SLdsjLi AS" (Jd-vwA 

.[ j_joL) 



joi& T ♦ T 


i_ (. _ SwL_& jj !CJ-~*jI J_o 4_S" I j^^Aj—) j jLs^oo^l—wo W) j3 

j—9 y — 3 1 j—> jl Ijjj oJjj5"^>L5 j jjA yj ^^Sjo ^ td-wwo! 

Cj1j2_^3 ^jj Ij ^j-j>- ^ jj jjLo jl ^JjiLwwo jj jA ^5" d«wwol jljL«ul 

d-sP^Lwo j3 L&jj £j^>* ^jXjzj 4 -^^Lj C5wwoj3 ^jj I /! .-U5"^o Bl Owj jj3 

j3 ,3jjl C-w>04 j La jj l5^jl5sj Ij £-oJ>- (J-v^L>- C-wwJ L)Ij ^*-oj^3 
j L_o 4 > y>t^ ((Ia j j ^ o Jj j^j> (^ <4 ^” j”° ^ ® j I L) I JjwojL> I 3 <JjJ L>- y> I 

4_) L&jj jl (^jL^^J LJj L> ^-/Sxj A^jy^y y^-> 4j tAo^P .Jjjjl^o 

45" , ^«-v^S' jL»wO . Jjj I J5"^ ^.o ^.o 1 —> Ji J5\j jl j |^i»)i««M^ i -^ j j*/3 

^L^9j^»— ft> 4 _j jL^wO {^5jB L*_ia3 jl tC-wwj ^j3j^A jj ^pLj ^J-' 5 ’ - fJO 
.J_)jI j5"^o ^JuLlLo ^ot ^*A (^JJ (_£j^-O ^L>j (_^La jj LgJCwO JJ JaI j_>- 
cA jj aS”j^j I Ij .-US" ^_»?** *5? t L CJj jj2j Ij A jj JjI jj ^o B jj 4 j j^j ^1 y 

JwoL*j L) ^Jj5jJjl Ij 4 -LJoLj 4JU>B j y*./2>- B jj 45" ^X9j 

. _U-o Ij ^^o l_5Cj Ll~**>j I jj Ij La j j jj*o 

^o Ij aS’ ^-sL-" jU-a Aj b La^v^wo I ^|j Ij2-w0 ^ ^ ^^vw^j «Aj I Lx^_L_^_^ 

4-J J cC^Lo j I tj I jj <. ^ I ^ l) LJio ^ Ij La j j ^ o -\j j-^> ^<»j>” 

J^L_>- i^jLj—^-l jl jj-ul^c—J jl Loj^p C_5jjoj 

_ ° ^ j-9 cSsj ^xll_J>- j^ t-lLolj^^o ((J^lS'Lj ^ jjJj)) Ij ^j 

j L-q*a aS'^]L>- j ^ c Ja Jj j Ljj I j ^jo j+j Ij Lo I t -LJo Lj ^r°^~ <j3 eSb'- 5 °~“' 
L> t^jB ^jjLaLo i^jjjj ^Jbl 4^" ^j>,j?P l^j jj^ j^ jj 

^o J-Jo 4Jj>- LwJo (^^j j-o«j C_5\J j^ (jLbo ^j . wlA^ jLjo Ij ^ y*- ^UjI ^Lo«j 

i l5jW; oi' j-* ^3 tA ^ °~ u ' oi' y. cr^y .yyjyy ^'jj 

j I ^j I j j ^jj I j-^Lo L?*- j I j_s^j ^ Yj j^ Lgju ^ ^ j I ^ jAj wLj? j ^ Y j L^ju 

jLL_>- I jaLL? ^yicS j—> ^\ & jj ijjLw^S ”y jl jL^jjl 

^Ll*_o4 > i j jila^j J^Uj jl ^3l yr-)\ 4j jS”^A 45" t Jjlo-LJi l50aLo«A 1 fij 


1. reductionism 






j ^La(JL_^ ^jLJwLl_>- ^ ^j!w\Jl>- aa! ^s>- < > L>cjoI L Cj-L/3 

. ( —b_w" o ISL p. ^c.o ^j>»ii^ 9 A_> ) —La 0^ A^j ^ I^j 

^jj Pax j Hox ^o ^Lajj ^JlIS j\ ^-wO tj I JJwQwJL) I ^ 

. wbjw«»V_A ^Lw4w&I a_>- jl LaLj (^La^AaS"^_&'^j ojlj aS" 

Lai tC-wol jI™j JjUla ^Ssl^olj Pax J Hox ^l_A jj ^jjl ^ jS 

LgjCwo J^LLa c£^SLo ^LaLj 

I ^A_^ A A_S* A_LL-w^a I ^Lai .JCS^o I^Lo ^j*j jj jj ^S 

Lww*J l ^ |^«-A ^^^«_A ) l wb-^-w_! l ^ C <XvwmJ^ I A-^~ ( ^ 0 ^ ^) Lw-} La A 

ebL* j» ^p^_j <S" »\jlL)l ^1 ^Sl>- ^jL-wvu ^-oiLwvwa ^p ^LaaJLLj .JjjL^vwJ 

K^wJ y-*J pL>t ^Jl)) ^Pci^Ja^a o^Lwalj aS" j^Lijl L ti*_^-0 

^JwalSsj A»S" ^^-Jo^a AJL9 ^jj I ^Jwv^l ^t)Llg>/?l ^jJ I (jLo L) .^jL 

jL_ i ^a^ljj tjl ^A-L-wal^Aj aS" d«wwwwA ^^I^tjCpLo J 0-b j I ~\_A 15\j ^Jwalp L_$\j 

. ^ L ^w?L) I^a lj ^jL>- ^La a_>-L i ^I i^j L-w^u (L> ^\y ) 

jj Ci-wol ^i_J^ ^jj I !.Xu j^> ^g_)LJlwa CpI j lL) L tjl-^a-LuL ^1 ^^5L ^ o^jS" 
j^xj JCu\^j^ o Ju -LJo ^ j^jIjILSajL ^Lai«J1^^*_<»j>- l^>- aS I 

c-bL^a ^JLaIS" CbJ-J jA_j Cbl j^xj ^AbaL jLiSajL <S-^x^S>- l5L .JJJ^ 

La_SL>- cbLo ^»Jp (^SLlsj ^AP^4J>c«a) Lj e^Ajl^ Lllp ^ 

Cb^-eJ Jj>- jLLd A_) CbwwwwJ 0^^*" I^° 

L)L-JLj ^ib_S"l^ A J^l jjl^ fyj—* ‘' />z — a ^ ’ I ba (^lj_5 ^i —!^"a J L ) I J Ja 

Jj^_) ^_J si ^>C_)I MaL5 ^Lai^^oJ_) l^_a I A_ i j wLA^^ _a 

.JCi' 

^-w-o LSj I L_$SJ I J ^ (j^) *—SL) _wO A_S” ^01 ^jj | ^3 5 <l^s>- LwJa 

^1 J-S t-Ab-S* IwL ! 2 _ i bbj J r/? A >- A ) Ciwwal _ a 

^j ^'yL bb~-OwAl ^| ^LalSsj CpIjJ_Ll>cj ^^7 y* _S^)Lw>-l 


1. gene pool 





oX>e —j *—I x_> 

jl j-S XjXj Xj! y> ^v£?L>- 


^jjl cpLj ^Ujj .o 


L) Xi ^X*_a Jaj I 


^So* a t j_5sj ^ ^L_il> J^LojI ^^5sj ^ )g^>c^o ijj 1)1^-* AS^jL?*- 

l_A jj JjUlJj ^La^jIAS^oIj Ij La^LxSj-\jI .XoL) C-w>l 

jlw^o Xw^_A| ^| $J-B oSC (^^X^jI—X ^I^j ^X-> ) ^->1>X)I lT’Jj' lSU 

tj I o j L_) j ^ I x* j ) ^x_j>- ^Jw« 15 sj \q */? 14_> ^jj I. x-^o I j I ^ l> 

v Uxl ^lal (jj <lS" X«w^*-9l^ ^jj I 4_> 4j>- y> L) ^X^-iS* ^»_^aI ji 

.c—l ^“>lk^! cC—J 

X_Jj|^ ^^_9 ciC ^SXw*j LJj ^ X-’I^ot Jjl ^ C)j O^J 

^_SCjo xxLj o^^ lx_) jj*/2 >- 1$;_ i aS^j—} I 4_ i ^jl^ ^SsLwwj tXJjL 

^Ju_^X> XXI j <X JjI^ 4_jl__^J^ _ >- aS ^j—i JI l__) c(Xa ^So>j^ ^ A 

jlsLa t XXL 0 XX 4 _v£? ^p l$X ^£AS>e-) ^ (jj ^Sl .( X^ ^SC) j^o ^-A 

|f—ji X->jS\jjj^ t- 41 (J^ 5 ^ - L$\ji X^o>e-Lo?l cljj^la ^j-wX 

) XXl_o oJ_X> 4_o?^_P Aj\ XJl—>- jS\ l_al tij^l^o 

tjlx ^jj I Ij w\_aI js>- j* J^L>- ^1 jj' ^ j*s (LaXj j ^.a 


l 5j I -\j _> L>Xj I 


' L^J UljJl tjj 


^jj ^ ^ tj I Ij c X-w^> I (5 La (j j 4_j 4_Xv_> 


'J cr’JJ 1 Oi 




.Xj 


^jUxJI ?Owwww^>- jLo^ J^2 jLo 


iXa: 


c^ 5 J'j- 9 


cx L^>- ^x_p L 


_,'U^:l v cr^-5 

; L^~ ij_y> Ij y ij*-^ 


Jl£\ J iwwJ ^jj lAjj 4 _j L*Js 23 ?XA^ ijLX i^j^- 4_>- 4_> 

iw^j^13 la I ^ XjxX cx ^ j J.IS c-jL>XjI ^1 j>' La jl aS{j^?t iXa^^j 1)IXj 

J XjIs ^2 4_P^»J>e_a ^| Xww^l XJjI^P o-o.Xwwol ^o o—’I^X jI ^1 jJ 



Y*V 



.Ranunculus aqu atiles ^aJ^/I ^3 y3 J>3jS j£j 2 'X—9" jj 

(B)>\J^\ j! i)jj*> ^i^VaS y L (A) oLS" Ojj^ (j^*^ >tj (_^Lau5 "y jiy~^j 1 

.(\ ) 0 y^^ yj-& ! _*-w° OwLJo 4 _^«j UL* 


L) L ^_J>- j 2 iwwJ ^ ^ I^_91 Is > I^_Jo I ^ia_) I^ t ^^__9 L_S\j 

ySSj J3 1 j I Oj 1^ j Lo Aj ij 1 -Lo ^y^3s>- La ASs>- L> ( ) (L^ 

^l_Aiw«wO^ 9 L) ^"Li y^ ^ la-^x-^o L i^wwoLjlo C-wol j^SCowo ^.a^-Ij 

j ^ La O^j c I j c— ’ I ^-o a5" ^A VS t)LLa . -US" J-J yj Ij ^ LlLo *^a S 

oISLj XJ? jj j)»,^) Aj) JJJLwwwA CjjLaJJs y^*S 0^ 1 _-* 1 Sjj ^Lao y> L ^jAj I 

.(a*S 

ojljjl— J j-L_; jU^-1—^ jl L^J 

y^j Ij ^y^Ty-*° (^jLl_9j ^L_aL)j ^v£>Lj>- ^-3*—’ < ' - ^ —) yS> 

L)lSL\j^J S ^ LaCIj ySzS* ij-LJujlj y tjlSL\j^J ^jLwoAj^ .5yS> 

yjsy ja > ..y AAA^^_a ^L>c_)l Ij 5y—^ (^LAjl ^y ij I yyV^a 



sc** t*a 




La4 


^ <\AY ) jiS^b .JJu I jL«wJo 4_) ojl^jL-o 
^j—i I .$^jliSLoLJ ((o^ y^)) jl^o-L Ij ©jl^jL-o b^L ioLLb? 

iO l -,^">g a aS" ^ I o j I Jo I j LqwA A_> iO-woj ^ c j*b 0 J l_9 j Lwj ^ ""' 3 ^ La A_Jb>- 

(^Lb>- Ljl*-b ) C-L jS jl^3 l ^L>d>l y2J^A jS jJb ^^LfcO-LwO 

.Jb J^ 3 1 ^L>d>l J-° 


ja.-o 


^y^s*<t*A A^"" 1^ ^ ^<-0 *» b l^»ws^-) { ^ 0 ^ v. i? > L 


Ji 


*_^o ^i-9 jj—> IL > . JO L ^iOTj? j Laa l bJ-^ 


cr^ 




jb* a LaAj^—S* jl _ ’ • t '—-''■'^ )g*>c-^ iw^J^-bj jj-o (_J L/0 ^* J ^ ^^-bSjJbl 

l_j lj j Li b , >—^° wU > I La LI i JJ j b ^ I o b y**£ j Lww^o i yi^S\^ 

j L-^sj 1 &LI »,^wo y—$ ^o 1 *"j ISjLwo j)^SL ^ j L^wj Jaj I^o 


i-bL>OJl ^_9 J_A i^sJ^19 Jj 


Aj aS" Ow^*ij 


'J Oi 


. Jb 


jb ^J«^^-*l 


jjO_>- .bj^l Jb Jb ^gJ>- (jLLi lib I j^xj (jj ^Aj|jj>- Jbl y ^a tiO-wi 

jLwvwo_& twjL>i_)l Lj oJ_o jJ y ^La^wo ys AS"^jLoj L c^jLao y^)[j j\j 


. Jjjb ^ y*2 




t —i—w_v_A 


j 5 y—> I y L_j t I iw^i ^_j i j wU L_) ^ ij 

L^Jj I L> . J-iiL^^o y Aj ij ^b>cj ^_A ^ i. 


>e_o OwJA_JS' l_J>“ijl jl 
I libLo (_^ljL ^-A ^Jw^ISsj Juj I y 
jjL^ Ij oL-J c^ljL ^La^j—S^ l 9 j^—jl jl ^^Ijjt-J 

^ pjjL_p iJLi_)l ^Laj^wv-«( ^ tl_AAi>-l__) ij_^j^ ^ ^LaJ— il j$ jl 

jL^SL j)l5Lb*-L j—i y^-<y a ^j-j c y o > ^1 *jli ^ 

iioL _j Lao y jLS' jl ^^oL> i -^j-b 4i>-1 j oL—SL-ol jLo(Y tOw^l o-LLo 

j^X-> Lb>- Jl5Lil ^A_^_A ^JlSL ^ jL-o ^ iO->- ^ lO-^l 0-\bL« 
^^olSL>i_wi jL_>- jl (^l.jl.^ ^I-A<i_Jjj OL_) l__) ^ .0.1 oOl—o 


^ J- 


c5l.jl.c5^ ^LAAoij 


4_S" J_1 


.jbjjO- j-> 


La jlwbl j^iS"! L yts>zA jj-iS"! jLo .wL^jb j y&s>- ^_a La jL^.1 La^Jo^o 


1. Dawkins 



Y«A is**) 0 


.d—4_>Lda \ (^jta 2 j_>- y d*^A>»gp aS d—j y*L> y ijj j^dSl) 

oj_jo <cc>-l_^ jL_>- LJ j^-oLd j 51 ^p jjd>- y jpI L 

^j^Sjij>- ojljjL-o ^j.^ - ^ -? L&jld>-Lwo J,l& ^<Lol^l jl aS ddi>L 

<^jL>d_>l L^.)L _>- jl ^_>1^ jjJs? 4_> ^o o^ljd j^ y) ^JwoISsj y* 0 * .duS* 

aS d—j ^^jAj^JlSCji jp 1 c-5Co*S" 4 _j L^d 1-Aojl^jLwo .$y^ 3 y° odjjS* 

^ b ci'O^ j^ 3 ciap>^ L ^_p- J-Jai j ^jLSjL*. jl Jdl JJ ^a 

y ^jdftjjj .dd Ilg«>c^a ojL ^L&^jd)L>- ^od^_P jl j d)jjlj^ ^j->- 

Lj CdLl—sj^ ^ld_S" ^jj jl j**)LS sj jl o jjj c5\J 4S" ^'j-'j? yA yj I y^J ^j 

y— $Lo ^ y—^ 3 j^ diS"^_a ^'-LLL-a y^^y^J ^jCs>ejd>L > ^L&do ^ j d>t a 

ldl£" JajL>- dil y 3 yA b ^ 3^~ J->=- ) J ^LolSsJ d—wLli j£>eJ yj y*-%-> 4j 4jj^>- 

,C~^1 ,_p>LSi ^LiC—jj jj y\ yJ^y, 


CjbkXil J^Xo OU-p^opJi 

ya (jl yS* 4_) iJ 4_) lj Jjo j^SL)^5* jl_&^jp J-olSsj 

b jL~i(j>'- s '- 5 ' d il«~~^ cS^^rd j- 5 • Juices/ iw-^L>d)l 

i L& d—a I—S* 4 _L<jJ>- j I ^S\j ^ L& d>-1^ 4_) j jlSl ^ jS" d-> Lo I jj ^ Oj Lj ^ 

.^►jjl^^j^^o l_A4j>-LJj j y ^\. p (_^L^ijj«w«S"L j UdjS* tL&oj 


(Lbcdolf) ^LbA^-L cpL>iu1 

S>- yy) ^laj ^OJJ^ j^ (L&d-«lj) d>- ^La<CC>-L ^4_Ow& 

i ^L>d)l J 1 ^ l5j^ i,,^ 0 cd-^lS" ijdJl jjjL j (l_$Lo y-~*) ^dJfclS" 

yZS>X—) _ ) t-L ySl y-A $ J^L L&d—«lS" 1^—Ipl dJol yb yj I J^ .d) ySyA jl ^p 

^1 y£- ^°jLj^ La jdLLwolda .djjd^a jpj^o Lfejl jl ^^p^-L jL-w«j 
aS Aj jS"j)L4J& ,^_)jl^ ^Jul jL-«—) ^y&lS'l cdjjd yA U jl (^£2 J-)L L, yS>-yA aS 
jl yS>- yl ^L&cSLo^>eJ (_^®jl yA ^ j^d) yy)' odal d—w0^4_) d->LdjLajl ^ZJ Lo jl 



JolSo T ^ 


jl ^JJJ jl b <1)1 j'j—^ °^ 5 l ^—! Obj^—^ 

^_£©jLj>-l J~ ^ ^ ^ ^S^Jl^- t~UdS” ^ L&^^wwol 

^jZjl-> 2 ^S1 ji C-^>tLv^l ^LajL^*_* jl i^Ssj ^1 jlS' 4S”^j_>l L*l .wLla^^* 

4_S" 1jJ_^? ^ La 4 . /S ■>. ^2 >- .d—wol <Cj>-LLJoLJ L_a ^| ^_j _& (.JCCS^o LL> I 

b ««\«0 l £* wv-O L_SL/3 L_^NJ ( »A_!^ I w A -Q. A I La 1_S” ^j.*vO ^yi I { ^ I^J 

L)Lwo4_) LaiJ1^oL_S” ^jlS^L-oLj ^1 I i-LLA^^_a ^.Xu L<*_) 

l) La LS” ^ jj j ^ b (iS ^ L) U C--* IS” L*_> L ^JuSj »\J I 

*^K** p U- I j ^ . j_) ^ I ^ j 1 ^jl> c_j ^ j ^ L* ! <Z-*$ s L ^ ^Jw« IS” j 4_> 

jl_S”^ j~^ < ^°L_>- L_j L<*S\^i_^I j Laj_j^I _j ^jlSjLwo ^ 0 J? J ^ < ' -, 

I ^j1_JlsIo^^_S" jl ^!ojj_>^ ^La ^_ w_o L_SCo ^La^j ^**S\3 ijLwo 

4_S" ^jLa<uS” oL»_-o ^jlSjLoU ^ojL_)j^ .-UdS”^_« tjSjl _ >- L)LaL_S” 

.o ^ - »— S' jL— wv_) ^aL_S”I cJdj_w_A (Sy?* ^o_^j—> ^ — > j^l — 3 

d-> L ) I ^v-A w\j>c_ A o -L-o ^ LuLa ^ 4_A $ j 5 LJ I LwJo o L^S” c (J ^S” 

^jJ ^Lao^ jS J ^jJ jU_A ^Lao^i/ Uj ^ -5jS” 

^'^ —) ^Lao^ ^ l_) _A c |<» *» S' ^jl »L^lo^ ^_S” L) La j ^ •A j-^>j $ 

b ^ _ J lSsj j ^ La <\J S” ^ o i^_S” /! ^SLj ^ _^ w ° j ^ • ^y~° 

jL-> ^^^3° ^ _ ) La<uS” _jl ^*,(2* _ i t-uSC 


1. isolating mechanism 

lj 6_U^wJ>- J LJ^l 5 J^ 9 (_^^3 Lj AS C^S^Lj ^j^> 0 jJ 
O 1 -“^i^-* 


. : oUS’ jj j Stigma .Y 

01 d > rtS" (jloj ^ j j>lj <j 


3. out crossing 


• OV>- cSslfcjS 


Jj_^l ^ ^yLJJloj £ <b j>!Jlsl <d Jjj G. J. Kolreuter .T 

jULi lj sjL&LS" (jt^>* j - / ji j - ^«Ap 





y-^O ®*^l J~^ jl 1 J ~^® I—* i_jl^ 2y>~ J jlSjol jjJ I L> I 4S"jjJ I 

^Jj j _jo ^L&c-^>ej jl*\i^JL>ta jL» ^LaCj-L* c-\j jS jl ^ i_;U^ol 




jL>cJl_)I 


*-$ J —“ tlr-JJ <_^j 


Oi 1 


jL^>- 


.(^ jj L_«) jjj_^ji JJl_3 Cjjli_) ((jl^__jo^)) ^aj^S" 1 _^L>c!ol ^ ((jL-j)) 

tjLwol ^a^< wjL>tijl c-\^wJoL) oj^oI sy^-^Aj li^L,<g > aS ^jLao^ ^ c- jL>&L)I 

^pLaJL_>j ^L>t .■>/)! 4_S" jj ^jl_Ao^ j- S' t.^y^S'j-> c-Cwslj^a 

jLwj ^A^ ^y> ^L>tol i»I*Jlj>- .Jjul y^~ ^A jl \y£)$ ^A^ <—■jL>tol tJJwJoL) 

0^ y— S* l «|ig £* I l ■> /J jl ^ l * -fl C0^ y-^ * Iig ' l_J 

. 3>j I -L_j ^ ^_> Ij ^t*_A ^ |^_91 


->U^_jl)) 


<>*-*) J-*'-^ ^.j-^ j - 5 


L c 


J^3 


4_S* C~*-5IJ I .O—*■>! jl ^1 jil ^Ssi^oLj wtoLo j J^L>- lit(((oj js 

_A I_& jl ^_9 ^SsSL^-i I_Jo o^ ^S" cij ^Ljapl 4_^w& U jl 

^ jLwol ^a^ jL>tol c_5j .^jIAS"^^j ^^oU 

<S"j^>- t-Lw«lj jl y^ jjJ I L) Lo Ij jl LwoLwol .JCS LLI Ij ^JjLLww^ 

^JS" C_Ssj ^4_)lLa 4 j LJLp yJ, o^j o»\j jS' ^j^>- ^1 ^ 

ijr^r Lr*j*-" ->^ 

.(^ jS^jA jlji 1 ^jL>6^jI 

i ;L>t^_)l jl ^vgl_>- J5js -3^ jl-^ 5 <■—^jjI L 

^Uaj^ jLj-^- j-jljJ .i Ji S’ i _ r » ^*U^-il 

. JJwJol j i^^lg^Ljl ^1 ^_j wU, j! yi ^a ^ (.Ju j £^a jl ^3 l. jL>tol 

l < .*J t^^oLj2_p| jL—« ^pLqJ 1->“I _& dj —p 4_> j^r 

lj ^jj I d^ww0^4_) Ij ^JL) L,,gPl t_5C) cSsJ Lj ^j_jj)LwO jl ^^j^lj 

^L j p| 5jyA ^jj I .-Lwolj jl^S* ^jL>tol jl l ^L*S>z J jl y 3 

j* >~ 1^ ^ j j ■ ,g p*~ a L<: a I__a jl ^ LSj»_A o^ 

o^LiLwol jl jl IS'^LJlwo Jj Jj>- ^S*l jy^~ 1 ^*-^ 0 ^ ^iSjjfc (.J^cS^a 





. ...J ^1-93 4j y>\jJ j3 4dO (.JC^S^A 

Ij o J^ ^j£" ^Lfij jlSv«l cb" jZS^a ^jlSCoJk L ^x_*»j>-4JdO d-Jl*-9 jjjl 
LSljjg- (Jjj\lJ jlSoJo ^4_L>- j/3 j3 ^bjd*0 jLwjl .^jJ ^a ^Ij 

j tCwi! o J_Jj wLLoo j .^_) ^pLd_>-l ^jISC^. _& jl ^J_^d 11 jl 




<*JL^ j3 cAL)l_j UL_) yL^ _ i J_)l<c_wvJlj_> Iaoj jl jj ^S owLwoL>cj! 

jll3j y,\ jj ^^Joj ^A JJj 4 j .«Ajlo-\d> 3jjlj ^SoO ^Iaoj ^ 

yj I ^ Ld^ I . d-w^o I o .Ad ^3I j d-o Lo>- 3j jjj o.- 1 L>d I !?■■>*) jj d” 

d-wol o3jo ^jI_-oI -^1 ^J-albsj J - ? cJ^ 5 ^" ^£”bd>j ^jlSba^ft 

jlj_dO ^A Jj-^ jlgdol l^o j-> jj_j 11 4 > .(dAS" <L*JUa^> Ij ^_ft^jlj ^j.,<g9 ) 

jl l_J J 0-LwO ^j^lg.v.a j d <lSQj djd^oj 3 I ^ 3 ! ^*-wJg o-j'L>co! j^j jSb L>- 

jL^>- jLal jj 


(_£-\jjldj j_j>- o—lg </?U_ 1 j_j jl jL&jjj^J w«1_Ssj jl ^jL^^o 

jl jAp4j Ij jl .dj ^ ^doj^^jj ^ -^l-^jl j^ ojjj4j 

jl ^dgd_> 4_S_ Jjjldjjg- 3 ! j$\ y,\jj &S JccS ^a < _aj jxj ^jLL^? <._-)L>tol 

3jg^-j4j Ij ^ jl-^lpdj>- _dJdA ^JJuLoJfe i^JJJJ (^Ijb Ujl 

olj^ jbij j jl.UjJ jl (jj-Jlj ,j;Uc~il ^51 . -\j I j LwO 4_) ^jgdwO 

c^~\JjLJo j_j>■ o-^L>d_)l ^yid—>-! Iddwo Ij jLjlA^jS" j3 ^pLad>-l 

jrd' ^ 5 *-$-* J^ 5 ^” ^ ^JjS’jl 

d^l—o^ ^ > J—)jb Ljapl (J^Lo ^A Ij 4^" 4j l_^vwo«A ^Iaoj 3jj-a j3 ^ys>- 

jlJujldj j4>- 4 j Cwvmj ^pL»jj>-I 0 j ^ lSL} L,<g pI 4 b" ^I^Lwoj^^jj .c—I 

^Lwoj3^j_j jl jLwO (jLJj^Jg- jl-\jj^3 ^Iddjl4j) wllA3^^o jj 


1. kin selection 





I Lo jS\ Jo Li .ddL^s 2y>- dj y Ao dww«^j (j^L ay 3 Ao ) ^jj dJlj 
^lio! (((_£d^Ldj y>- i^jLdol)) As>-\j yj\s^s>\ 3Js>3j b ^d^Ld 

y ^pLi^-I 0J^S* C_SL ^Lj&PI Ij .ddL oddSol y*^ t^t-dS” L 

<^jL>d)l ^1 (y i 3y 3 . t-LjL ^^o ^ y jLww^u ^d^Ld^->- ^ Sj ^33 ^^Lj 

9 ) d^wwJfe ^ j ^d^Ld y^~ <—jLddl tl)Lj^-A ^ Lol y j| y3>5 y^3j-* 

. (ddS" 4_id>-*bL« lj y& L 


LLL yi\ olj y~^yb aS y> I 

do y _> ^_A 4_> ©jli jSjj£> J d-d 0 da I 


f _d° J.J j' ^\y\ ^I-Lj j j! p!-U 

a2y 5y>-yo ^y 3 ^ d-ww^o d d^- ^\y (Jjji di-PAj Lkd y> y L>-4_>L>- y I 

do Li j ~ > 3' , 3 d-^ldda ol5L-wjj 3 5 a ) d y j—a ^\y\ ^ y ^ 1 3 y^~ •*d*»d 

jl y* 3 c yy^T 3 ^^JLdo ^LSL y°^ ^33^ 3^ ^ 3J^J^ d 3~*~ > (S^yi t ~L 3^ 

L ^ y'^T L,y > *'^' ^ ^3^ ^ *d*^j 

jl 3 — 3 oLLd ^!d* j cd ^yo 

L_) ^y y-> yj I y> j d-o Li J L>- 4 j 3 1 Li * > j <.3j dd> y&y^~° La d ^ 

c^Ld-jl Ij oddo yo I Lldw^djL _jl (^LjL .d*-^l 0 ^ y y ^ 3 ^La<u y 

yo t^%—^oL ^3 yo yo I j\ y*-* _ > d jj; jLo._A . J__>Iod<L_> ^y—> 

oUl y—^~ y^- 3 33 ^ L)^-^“L^ & aS yo I jl y * 3 ^- 3 y ^^7 cd-^'L-o LLdj Jb[^- 

^yyo Llj^jl_J>- J OLaL-S' ^Ayo\ (.Jo2yo yJ ^ 3 l _o 

yoj&ly Ij odd y I aS LldwoduL ^1 ^y^xj .dlodJo y^° yJ^^j 

.d yo^y> old_J.I j—a cd y>^y> Jkso jS 2y < jLdol ^1 y 

3 0 ^yo y «la*>. a ^ _& {S 33 y - 3 ^y-^ <»—• ) L>cL_>I L ^y 3 ^Ldol 1g>/?'4_) y I 

aS yo I ^1 d*_> .(doLi y I ^_3 Ij ^Ssj d_A y -*- 3 ) dj yJy° y^ l)LI y 

r" jL5" td^j^l 5y- tjlddl 4 _j Ij ^IdlSL L^>c^o ^y 3 3^y^ (^Li>pi 


1. pliocene 



JolSo T ^ T 


tj-^Lg—* yV&AliyZ jl ^S\j (^LX-pl 4 S^Uj 

JJ ^y j_> ^-j_jI (. ~U'•> S' lx ) yy j—> ^yy-i ^j—■> 4 j XuJ J^SvJLwO 

.Xwwol ^| J— Sl V jl->6^_>! j -.wO j_J <l!Xwww« IjLSwiI ^£?ljjlj| 4_> 

lg,*/g| jl c((^jj c_ jL>xI)) ^L>- 4 _) JCul y I <. fij y~> ^1 jj J$\ 

0 L_$j Ij p &3 9) ^_j 1 03^ j j ^ Igl p _■> jI t^%xS" 0 ^LiXoI (( 

a£L tA3jlj£ <■ ->L>cJjI ^j-3J-* jS *y X>-lj l5\j ^4jljja 4 j ^jJ .(xiS" 

£_$lj C_jL>3_)I ^y-0 y-a ]g ) 1^_,Jo j3 J Ojl jaA 4$" XJ3wA 31 y I jjJ I 


)L>3_)I ^JjL —<0 ^ y^l > ^LaJl^-I j jl ys>- ^Sjo jlJX-JJjl^ jl ^J>- 

^4_^ & aS Xwwol La j y-*£> L> jl (_£X>-lj 4_>-LJj l_$Lj .JJujS^^o Jj>e-wo 4j>-l_Jj 

j I j I ^ 4P yo ->*-a yj ^ La 0 3 j j La <3o I J La 0 ^o j La j y I j 3 1 y I 

4j ^*g|^ j 2_>I jL)^_>- j3 .J >I 43 ^ 4_^_Jl>-j^o t_5” ys^o l_$sj 

0 3 1 3 j_> I jJ I Ij jl CXl—P 4_S! <Lwo L> ^ j Ij j 3 j L> L> j 3 j Ij IX U- 

J jlSjj y-i y 4g*“1 Jj ^Jj X-L_Jo y& yC A LAjj^oL )l^ y 4j>- 1 jj Xwwol 

^La jj_^Su ^x^j>4iwo^ ^ y\y->\ y* jL >y?~ j3 .XXLo oXj jljlXLxo 
^l y\ ^_A ^j| ya y> I .XI 43 L Lflj La j y^S\j ^SC) 3 jl y-^ ^->'^/L> J y^A 

CjIj2_v^ La4js*-I jo jl 3 1Ij3l l_*l tJ—>lo3 y-i < jL>tJ_>! ^L-g| y 

Ij l —a j I y U_» ^y ** L? u L>rJ_) I c 1 ^ ^ ^ J ^ 4 S" c XJJJo 1 3 ^ y*z~a 

4_S"j I JL^ J iXww^l 03 I 3 jlj^ CX LoJ>- 3J J^O |j 4 .,^g ■> >/2 >- j I J 03 I 3 jj 

y-i I Cj_) 1 j2_s^ jj_J^_>- 3l_9 y^° ^La4j>-LJo c ( j-w^P 

j j*w«51j t_5C jl 4 S"eXwol yi^i\j 43^3 ^jo^lj^l 

eXwol jj^Lo—« ^aIjj_S" jL_~*j ^jL«j ^4i_s^li j^ ^S*eXwo3 L jl l_SLj j^ j 

4_S”j I jjX_> c3 yS>^y 3jjL) ^IS*4 j y> 4j>-LJj L_S\J ^ 

4j j^>_j cSLj _ iJX-vol^ ^y-<iS>- 43wo 3 (j-4 3 ^jl j I jl y-i 

.eXw^l La^J4»wo ys 





^Lo 

ddsLj^ aS" ^dljldjlj>- ^*.^>-Ad-o ^./?l jj2->I ^-^2->cj d Cddldd y _jl 

.ddS" ddlSj ^_A L yj y ^\. p ^l_AdAS" 2y>-J y& t_jL»d>“l y> I 

djjIdJudwJ dta (S3J ^I^jI ^»w*ij ^y>\\yu\ A_woIj/ djjd^ dL>L aS y\*aj 

1 &dl 1 *1 ^_S"L>■ ^o^ y aS" ^y cJLwo ij^J_w 0 wL^?i_5\j 

d-wJl*_ 9 iw«wJo j jLsw^j JLd^-l a _> ^ dod-^<> _&l^_) d c_5^-jS' 

^j_~o d^Jd^ J^-»ljl y*—> t^d *_> ^ A_L^-ji l_A(jl l^_J>■ .J_)lo^jS"^_a 

^woL) ^j_> jji._3d^x_a ^ Jbdd ^I^jI dj dd ^djl^il dld>- d&l_Jj iy^aj 

^L&j^woL_>ta ijlddl jS *J[y aS Ij ^jL&olSdwjj ^a_<>w& L&ijl !dd~ol y>\ 

5y^~ <■ 3 j*/2 ) A j tdo ^_j o d_d _> L&dl ^A 3 !^j2jI 3^ d^ 0 d do 

d^ Ijl^dl _dljIdjLdu d L&j^woljul^_ tjlj^jL>- y> I od ^5f d-^ ^_a .dOdd^d^ 

d^ Lol tdjlo^^j dolij ^_a L L&j^wold)!^ y&>\jSL>\ _jl ^do djdd^ ^.wol 

d lj I dj Id^o A_S” dw> I ySsjj j L^wvU . JJdd 1 5 yy l_A j y^> Id I ^ d«o IS j y> I 

^1 ^L_3j aS yV^oj 1_al td_)lo^^_ 3 L&j^«woL_ j!^ y&\yL-)\ 




l_w_^-' >__ 


wjj A_> A_> aS ^d-P A_> cdjdd Ju JuD ^A_vJ?^p 

.dd/ jJ do ds^-jS* Ij L&d^ i^S^T fcddoldj ^^dwJ 

^L>ej| ^0 Jj Jj (Jl_>“ J j J dd^djLdu ^SdjJb ^ ^d Ijil ^jy A y-* i 

j— SC) ^ d - ^ 3 ’^ d l£^ 0 15dw«j j ^o Ij dj d^- y ! 

J A_J^I ^LaLjj^ dwol L&t_5d_>-j_J>- J d^—)^»j_j cd^dfed jj! ^jdljSl 

di-^*o jij~^~ ^jd - ^ tddj>- ^L&Aj y y c^J^*-o ^l»A(^pLx_djl 

d d“^”^ d^" ^d^ V* * ^jl^l_A y \y>- .Ju2y o - ^ jj Ij La^j_*j ^jLJj! 

Jld» cdo .0^>c_)j aJ y S" Y * * ^1 ^jdo ^ dijl^ Syyj aS yj o ^ 0 

jd'j^ j- 5 Ldcd" ^ dj^d* j' cd 1 ilrt' d- 5 jd 

.J^iL^a ^jSLMlS j\Scj±j>- ji c>L* 0 ^—° j (d-d 

1 L) aS dddS” y dj d 1 y I j Aj ^S" ^ I A_) I yo y> I ^ A_^-A J ^ 

>^lj yo .dj^odd ^^d ^iy ^ ^ d ^Addldi 



X)? 


co-LJo olS'JJwjj 4_> aS y y JL la.* a y i_Sbo LaJLwvwwwo oj^ L_$b (j I 

l_$\j .wCwolj^—^ i—«« $ j 3 L? L_j ^93 o o-AjLjjS' ^jLi 4 j 

4 > *)Aj—« .3 y-> J AI y>- jl y-A^ ^ ^-L*-* J iJJ*l_P Js2jI^j iJjjLo! bb*P ^)\jj>- 

jljlJJlj_*_> j! ^jjS t Multituberculata 4_Sf C^l ^—>1 

^JLq. Jo ^ISC oI ^-^L_) 4-wolJ ^ ^Ll j 

4_S" «j Iwl* _ 1 1_a! .Jj^Jo^_a ^|^__)l jljj^ -LaI _Jo 

^ -\j y-* 3 y° (Lwwol V yLaJJ>-l) (jlSLlj^-^” J^-JJ«^>ej 

(.J^S^—a j_i lj L>-4_^ & o3 jS j ^jj/l ) jL <^Jl^wo2_9^ a \ > 

^jjU l ^Jl_S'4_j 4S' t j_>l LJ toJ—j. jjp—S' j p—S' Multi tuberculata jj^*4 —j 
j I y^ c ( La CJ-wo ^1j y ) La 4_wo I jOj I 1 y& Ljjw* y& U> I . «AJ ^Sj 

^Jw*L_P lj ^y ** \d ^<L*j>-L_3 l_$\j 4J__Jl iCJ-wol O^b ^-j Lai _SwL^? iJJ^u2-9j_« 

3!a*_> cijljl~^L>- ^jjIj ^-ol j .wo .jc^S^a La jl ^jLi 

oJuLi^_) lj l^-4_^_A bb—9 4_S" y~S\j CJ*3lj jl y jj y* y^^ 

JJ4-& iJJowvO j ia*>c^o ijLswA j) ^w«S'Ij aS'j^j I _jl t0 ^ 

^^3 ji lL_o ^L>e_)l J^o ^ 0 J-J) 3 djjj wLaLJj lJJ«wws^>eJ ^_^L^ 0 ^-wSlj tCJ-^ol 
kjj^ Lo I Li ijj-wwo ^jj I tj l^o I I I Uj j ^ c cj-wo I ^_^_) jj . ijjwo I a^lLS 

l 5b Nbl tC--wol o3 Jj J_>- i^^3j cLa^jI iJjAp L^sIj 4b ^-Jb' 

^S\j 3 iJljl^c-w^ 0 -t-Jo 4JJ>- LwJo ^ La CJ-w^*3 \j ^\jj ^jjLwwo J^Jj>- 


,o!j! JloVS^J Juo!^ Vj^jao 

4j^_p| ^LAj^_y ^j«JJ^j>c_) ^_A3j^_j ^oJ_wo jlpl j«,(Q a 4S' t y>lSLlA 

Lwo ^0 3l_w^>-l 4bLL> ttjLwwul ^o-LJo^jLwo ^0 3L^j>-I LgJu4_j c-\j-LJo t_ kJaS 

tjI (jb_a ^| y __j o_SsJi_SsJ ^ 4_>/ c^-ow\JLo ^jA.Ig>/?l4-) ijjjljl y^~ 1 ^ 0 -LJo 

4 JL -0 T * * * cjjLjl y^~ y> 1 -lJIS' jLoLjijjjU- .jj^Lol ijj^wo34_) La^^S” 
O J Li J C ~\i 4^v_) Li a (JJ<3 31 ) 1 A j) I i^jjj a I piJ 1 1 l l lj 



YW 


CjI y*xj L> Jj3/ OwLaI_JL« La jl 4_>-j1 .JjJjJ j La jl jj-o ^ylwU^- 
(.3 y—> O-Lol -\j-\j ^i_Al djljljlSdLA3 yZ>Jyy ^l_A^JojLj y\ y^ 45" 

djl—jl y—^ y^-A _JL>- J-$w yX _' A J_P C-U_p ^j_^o_& 4_> .^llil Lj 4_> 

(_£4_) ) w \_^3 l^_£j^ ^°l 4_)l_JlwO ^J j l 4_> d-wwwwj cl^J 0-LJo LwO ^o 

j^-4 s *)Jy<x—A 4_S" ^-*— 0 L« j^^1 4dJl .Jj3 £ J*^*- 3 ‘-^jLa'V ^Jw*l5o 

j3 t_SC j3 yS^O^SyS^- ^LslSsj CjI y*XJ 3 L>tJ I ^1 y cSwLil La LjdwO | 

a* j_p Ijj Iju .3 ^d> ^^■^ w ° b cJ L-o La j ^-wLwo yy*- L> ^ j Ij I jA c 

J^I—SLj w\_s/2 ^_J ^1_oJ_Jo LwO ^0 djljl y^~ .XJlS" jS yyJ J*«>c^o yXJ 


^L>c_)l _ > y ^S”d^>c_w*i L_> «wjL>tL_)l ^1_ «*j ^a ^S^jj\ 4_> 4j>-Ij 

^ ^-^>-*-' 0 ^J^O ISsJ |^>- y* 3 • ^^la>5 I 'J ^j3wO y yJ I dS l3wwd L>- 4_> (.3 yS yA 

l_A j yA-—A ^_L? 45" id-wwj I 4_> ©jj^4_> jl ^3jl3 jL >y^~ ^jjl yJ^yJ I 

y &0 j3 ^ju-jljljjA y-^~ J 1jAwL/ 2 jl y^ <S-y~X<tJ>- t_5\J 4dJo AS" (jLwd 
cSsj j L-w^j jJJa^o OwJ (—5\J 4_j (j l I 4 j /4_) c 4JLJo I ^ j 1^3 CJ L>c1j I 


4^ ' 


JJu 


y 


0 w\^A< 


^yS jlji jl ^ 

^3l ^y^-^ ^1 ^S”l ^3 i yj I yL^jylsyLA <^jL>eJul td-w^o! 

L_S\J C-USt_5"L LJ jiJa-o i^gj^L3 jl 45" 

^^jL_ i t.XwJol j 0 J Si c_JjiJfi-a ^^3 jl 4^" Ij (^£^1 ^1 (^4_^_A d ^Xy<tS>- 

( <S-y~X*J>- y jj jy^XJ ) (j ^W^oljjl^ ^4j^ol3 ^_£jL-0 ^->lj I jl .J^S^A 

^yjj ^ J ur-®^ c>-^ J~^ ^ J* J' 

^^L<»JLo ^La^JwwJ yetXA C_J jiJa-O c3 3L>cjl 


w-J j lg«>c^o 


twblj 


'J 


U jl 


L^C5* 


j 45" l_A ^ 4_^wA . A) Lo ^a j Lww^j 

t^AjwoL>tL ) 3jl-\j j_^ol Iw^J y—l y 3 > 4 > 0 3 y—i ^y^syti—A jL>- J j J 

4_> oj I j^a yj 3 ^ La . Jj 1 43 di^j ^-3 L- (_^ La 

. -) _ ) lo J _ Jo 2 ^->Lj jLwOjL>d_ A c — jl_>d_)l 1 £S,y.yJy—i d-wLp 4_) y JdaL>ejl^^o 

Igtf >- yy° 45" t-\jjl3 5y>-y yj ^loj^^ ^LA^jl5^jLwo o^jLp4_> 





Jjz*) c J^L* — 1 j —j -^>1— a ^ (_$ — a i^J* — ^ 

.(jj l^»« jLowJj4_j jl ^yT LaA-J^S s->j^ y-^ 






(_^La jj l5s-oLLwwoI jj ^Juv£?L>- &S C^ol ^3L*JA jtalS" ^Liaj Iw^j jjj 

J^l—^ ^La jj j! ^j-^i c5^“ 4 —? b oj 

^L>cjI ^ j+^xj yi jl ( La^aj g^ ) LaoISsj L>- L-o Aj L^a L<»A>- t AA jS "jj 
yJy jl$Col d-wwwwj jLiwA Aj tAA>L) jJ^Syjj <S^XAtS>- 4 _>-jjti .3 j£ 

y-^j—* <2Aa-*-^ > t_^> t y^S* Lo I . 3^»Jd AlS" (j I j^ j 3 4_> A) A>" jj 

I y> y° UIp o o-^Lo a^- L> o^Lo c5\j jlAjjjl ^S" c5C>-^ 


wL'l aj 


L_$C>- jJ y^A j-* <S^XAtJ>~ (j I I^jj c3 


-to 


bj^j 


lT,L- 


aiLw^ i, yL$ l_^J 


^ j.^>^a y A>e_a j^ cSjjj (_£4 j! j^* - l <-^ J ^Xj>cjCpLo ^£l_A^ ^o jl 

. I 0 «A-j_! 

jAwwdJ L> ^LolSsj (^l_A^J y^ <S" Ajl jl jl jZ\s>- ^jLww^J A-J I A_A l-Aw* 

A i t C_5sJ>- S" ^ l_A j_J J 3 y 3 LS' ^_j I j Aj ^S" ^ 4_1_>- jA Aj 

Kwa-wo! o3 J L^S y*-* _ Ay jLw^j 4-dJa^wQ <lS" jjlSjjj A-a^*_<»j>- 

j-y A j A j | AAo JL) 13 l_^AL_a . ( Y * * \ Aj y* > 13 _J y l_« ) $ j^S ^A Oj y-P 

.j_)ioA_jL) jix—wdi^^ a cAA_wwwA Laj^>- 4_^- ji ^j ^j—) i 

AA_wJl y—i ( \ \ jV ) LaAj A« ^Sjwdj] jl ^ ^^wwjl jj_^^ 4 j^S" jLowA 

_^_A <LwwJd 4_^_A ^wwwdij ^>l5C_A j Axj>-^ C-A^*_OsJ>- L_Sj) :JaLo jJ CjLoI^j 

A > ) JCS ^-A IwL > (_3 LlL_Jol ji j+a jL*^»«j c ji Ojjj ^jjp-A o^^S* 4 _j A-ww^_) 

jl 4_S" (_£ ^_Sj 3 ^l-A^t-A^j—} jl_>- j—’ I I— 1 ♦( AaI, S' oL_S\j 'f—fr jj y-& — 


. o _^wj_‘ o J_A Ljwd ^ 


Jl J**XJ 


towLa I 


4_J ^y^Aya ^ l_A C-a^x 


Jaaj^A 2j4_j t43 ^ ^L>ejl 4^j*a ^yS^A i^JJ 


1. genetic homeostasis 


2. Pavlovsky 



Y^ 


$\j i jld^ldo 3j_J _ji 4_S" J^l?jbwA C^^J jjJ I 
A^j^j ^db y& idLo jl J5d ^jJ I . dwb dot jb^O tJbloili cdo 

4 j d-w ^_) hb_J>-l °j—a l '-d^*-40>- o$b 45" JCi'^ya do^>2 j Ij jbd>-l jj-> I 

jj_> I ^ j^xa .dAi^a jldo ijl ^5"lj^5" i ^_>- j^wwo'y^^j I 

, ji 

3 {£j— 1 'ldd>- ^Lo j jldib jl ^dlJ 

^oduS'^.,*lg *i ^l»Ajj 'yLd>-l jl ^Sb i Jbi Lol .ii)b^< ^jLodo>- 

l_A d^*-4«->- 4_> La jj ^jd>ejd>Lo jL^>- . ddL) dl ^A j ^S"lj ^ 
L) . d-wo I d t c—> ld_>- 1 La j I j Lwo j i d Liid I ^1? L>- <l> ^ -d»j ^^o 

^jdb ji ifty* idbfidb" 45" jjjl jJ lj ^J-v^l ^*-ol -¥ l5* ^Loo dwobb- 

t^blSb d- 5 ^ Lid ^£l_Ad->P^ a» Jobb ^_^_> d->- Ld ^ c5j i 4_j ^<a_) dbd j 
.d_ab>ejl dAl ^>- c^j I j4j^5" ji ^j^\s>- j ^1?4_) ^_A ^15" j^1?4_) ^*_A 


5d5^j»o liul ^gdXsj 

d y. lSj .c-Jb^ 0 ld- ; (*-f* dd j' i_^i b j^j d 1 -*^ 

d d_) l_Ao jljjb~o ji ^j5ba— 4 (.£b&d-JL*_3 ^jl ji 4_5" ^_>l j^xj !i jj Jk2j 
^JJd a (^d* > _«-v_) 4 ) ^yLdi'l db_^ idjl J—1 j-b jl td I 

(^L&d^J 4 _j d ^^^A ^Jo*bLj l_A4j|^jj 3 4_j.d 

odd I & jl ji jdd jl^)-^ b_«o>- ^o jlS” j- 5 1 tdwwo jld>-ji 

od'j^ 4_) j^2-i ^jj I Jd-.dwwol odwwoj idjl 4 _j ^d*_> ^La J___) 4_> 45" tddL) 
Jo'Vi 4 j 4dll_ ^LjISsj ^l_A^dAjjj ji Lj| cd-wol odd ij ^1S"4 j 4LvJ?li 

t_Sb .d—w*)l ^'yL d^-^-Al ^Ijb jbij 45" dJJLd* ^jt> j ^la _^i jL^l5" 

_bi I j^-^T i^_y* jd5" 4 _j (_3 Idd I L> d d>- I dp i I ^o 4 _j 43 jLp jLd_ J Ljj 

jL*lSb jmXs ‘‘b" I i^>-^4_) Ij ^dd> ^duj5" jl_d3 blip 

ji jbij 45" ^j do Ij djb ^ j^ixA .( ^ b ) i^d 


1. Entwicklugsgenetik=developmenta^enetics 2. selection pressur 



j«i& TT 


^1 j.((d->wo! ^JwoISsj j^S*i ^L^o^d- jll5j)) !-\jlo ^£ 4_)ljl 

Jwol ^p »wjL>tL)l jj\ ^ jL-w^u (^JLavPs*-! 4_> tdJoL <cdd d-^w<>w& I ^J_aLC 
s^Si d*->^ j2_ji ]g i^jL>tL_)l !?■■>*)jlxij tjI ^oJdfdUol 

.wdolj^a jjti Ij fl-L Jj ^jJ I_ 



.CwA«->- jlj-—a d (jl ^4 ]g .ilj cSdbdwol ^ (_£j^>-lj^>- jj 

jd- 4 j2 (Jj~d>- Ja_>- (_^jj -d?j^ j!jJL*)PP <yljlji j jl 

j I ) «Aj 2 C> U^J Id ljA^>- jd ^ <-^-> 4j jA ^JiS>zJ 2j ^A d-w^w-O 

^ V iddA5" j! cAo^ dd j2 iljil jd* j! aS" (U^jdj5C 

jl cd2jLod^j 6jl^o-A a£" L& 4j (Jdj (_£j«> ^2*0 ^jbdwol jl ^Jolj fid 

.(H?V) j->d '•£-?-* •d26212 Old 2^>~ 


(^.wds C-jlddl) c->ldd>1 

d LL ^jLj ^ jlddl^J l, *^ J ^ Lf* dd*4_> l_^ddjl jl jjJ>e-wO 

aS ^d_L) 15 (J Id j ^1? 4_> t 2 r z ~^~j* b i ^d ^ 


1. Baldwin effect 



YY^ 


aL«. L> tA «l j—) aIj-*^—° ^L^aI cA-^LAj ^oA_^_p jl aI J^-wo^j 

jS Lj jj> i C--ajULjJ \jtst, jjS L_a j L&Jl-SsjI yly ji (.5^ 4_LUb ^x^b 

4_o & t Jy>e_~d 0 U j_S! A Jo ^9 j_a IJ L J cSl j j_J>- iw*^5” ^ I ^j_) AAj l—!3 j 

i_ jL>joI jl AS'^ybj ys .AjjLo^ys y&l j3 Ij UL) j^-> aLC«I aS" ^y L&^Sjj j 

.Ajjb ^j->- AAAjki b ((UL) 1 jU>^oI)) ^Sljj^ tAAjS^y> y>e^o 

ojjS* o jj o^U *>c-JL) ^AJojj 4_> yjjjb a 3 <u jjaL-a y>I ^j_>- U 
A_>l jJ_j> ^^_9 1_j cAj y^—a 'VLj Ij jL>JJ>j yj I a3 AJJLwwwA ^JjsIjp jl l£j^-* ^ 

AS" AAJwvJk ^y L& j^>- aLowA (3^°^ J - ^” Cj~* ^ L^Aj 5 j_>- jl ^IaS" yJy>eJ 

<^J L>cJLj I Ij ^J^o I jp yj I yj j j I ^ . Aj j I ^ ^jAjZj ® (3^ J-° JJ ^ A -^y ^Uj^ 

A j j^" (_^U^^LJj <.L^->-jl ijS* ^Sb j^j 3 aa^ 3 l£^a^a^° a A»w«lj 

A - * W A l/~~^-! A'* A i_r'JJ^ 5 cSbdj A 

Ij ^ y>- <JJu2_>- Ij Jbjb Ij <b^x3 j^o yj I L&o^Lo b/ j^X-a aS L>-aI jl 'J 3 lA w ‘^° 
^ibj AJj I jj a 3 A_& ^ ^y ^*_>-j J 3 ^ j J U^Aj I t AJAS" lj L>cAj I 

^ A^Lvw* 

U>^o I L& <u jj L-o ^ Ia^j $y> 


J^ . wA-b” ^ ^ J^W«J ^b aa3, 

^s _^-^_j Ij ^^_Ssj^ CjLwsJ?J~,^>>- 
oAj^j USj U ojjLwO j^ A^^yj c_5b^S" I-^oja j^ A^Ajjb 4 j 4.S" tA_&^^y 


Ij Lao^Lo 

j' JJO-* c>'-®^ ^ 

Jl 

jj Uj j A I AJjLw*) jS' c Ufe A j jb" t L& cSo j ^ Ij 0 Aj Aj yj I Ui AJAS" 




J*« J cAj J-W 0 

■U 1 

wL& LA A 31 Aj Lwwj 


A-J j_j j ^ c A_j j IA ^y L_v^ ^ 

J^ob j aJI jj ^L^jl 4 j a I jj ^ ^Ssj a JjLoj U 4aLI .w\AAwwjfc 3 ^ a^° 

jl j" ^ ) J y3—3 J IJ L t—9 j^2—> jl JJ 3d J^ 5 jl L J^JJ jj tCAslj lAAww^A 

j I >.A-» •> 91 ^_js j ^ yL.A IA-3 4 j Ljs jjj j I L> <.2 j-^* - A 3 ^ I j^ J AIj^ I j^ - j- 1 Uj 

c_SL U oaI jjU>- t_5\j a I yl jSL ^ y ^<l>c_jo j^ L j jl-Uj ji 

^Lijjo)) ‘.JeS^a i_fijyj Ojjj) I 4 j Ij ^wAj>- (._jL>AjI JyjjL .AA-^-^->- 

j ALwJj>-p _ & y Lwo 4_j AA-^-^vj ^^x-a ^1 jil aS"_^JL«A3jj j^L jl I"®A ^ 5 _ 

LJ L>cAj I)) Oj L_P Ij jj-j J j I ^ ^0 L>- t._fij jX _) jy I . ((A_JJ I ^ ^ J^ - A L” JJ y* 



j«i& TTY 


jL i^jL>tol)) jl j ~^ * ^LvP*- wjj 

ajxx>I 3 jL^->- Ju jLIj y- jLwa oj^Lwa L xx-jISj j 

" j 

k— jL>&XjI)) Ilj jI c^j-LaLJj ^l_Ajj^S* cjj ^l_Ac_So 3jj aS" j jL$ wA t-LJoL 

^j_> I Aj jLla C i C-> J La ^J^S>- yj k J L>cXj I j£\ . JJw* lj ^A ((^wwX>- i)j J 3 

lj ol_^a > I k.XajS*.^ajL_a (j I jl lj 3 y^~ La 03 Lo aS" 


*5 a- 1 - eS s j'-;j- 5 j? 
^Uc^; 


(_^La jl_^o jS .wlLolj 


gL>cXj| 


3 y- ^ Alu jJ La 0 3 Lo y Laj I—*-a A_>- Lw*> I y 


aS ^jS^- a y_> I jj lj 0 ^A) (_£jLA|j .Q».*il o-LX ^L>«jI ^jLwJ 

p-pjA_) 4_S” kJl—^* 3 !^ y^aJt> i) y^ t*AUu jS^^a jj yS^j I^jA _>-y (_£La^j La 03 Lo 
^ jj j—> kji—aj_S" ^1 j—> ^IajLxo t JjuL UL) -\jIax— jl y jLjj^Sjl y ^ 2 ^ ^a 11? 


A -~ 


.( jl^ljl J^l) c—l La jl 


l^lo k-i yu ^ Cdl>- C->l>io1 ^y ^ol^J 

jl A^l ^1 y (. jL w*jjL> tLA k—jL>dol k_$Lj aS" kX--3 ^ j-> I y jj ^Jwv^l wL) L> *)1y£>\ 

^La3 y* 1 a > c3 y ~jo ^j^wwjjj & !?..■>*>ci^>tLs/?l k g„*»/gj 

. -Lo L>c_) I ^_a < f\y~ : ( -^ J (_£ j L-■*-*» I J_J>- ^ l_A ^wj l_Sjo J ^ ^ lj jAa IS" ^j Lj j 
A_S” -Lwoj ^_a A > 3j I ° j—> J ^ AX--JI . kJ!^wwo I j ^1? yo**-A 

olS^Lwwjj AX^- /I ^ c Jjl \qa ! jA ^_&A_) Ijlo L> ol^Xwwjj ^U^ol L jSjl^u2_>- 

L_) i»»^wwoLxX_a j^_J^ ^La kJl^g >• ^lj>e_«a ^Jwol_So A_ i t-LJol_ > jLvX_ >-\j$ 

k_5^j j^j3 j^_J^ y olS”jl .^LoL>cjl^a LAolSLlw-jj 

. JJwJol j AX—Jll^ ^yAl>iLA ^L-uLj d— u!3 ys JCul y y* CLjj[JlLa ^LaoISsX—« jj 

3j_J jLi—a t(_£jj-J^k—AI jLukLo jL-a Aj^<>j ^1 y 

j t«\j3 <S\jy- (JLo3A_> Laa_>-Ijj 3 k fiS" La^j jl ^y~y LaJ^wISC—wo 

kJ1^3^ jl .wLLA3^_a ^_j lj ^>tla—o ^l»Ac— aI 5Lp^5\j 3 


1. intrasexual selection 2. intersexsual selection 3. Zahavi 
4. handicap-prinzip 5. cichlid 



rrr ^ 


aS t-U yS> ICo j^Sl_>^I ao^Lo c*-wj j^SL^-o ^jLaaJ ^ yi u>- 

lj yLoS* ^Iai, j\ (_£Ia y j5jo ^lojL> J y>*\ 2 «*> (_£Iai -*1 y Ia jl jl 

^_j Ij4j y^ yj-^ jl ^ ’| j~^ y- 3 I bc>e_j ^L>e_)l y** 3 {y\y^ 1 *~bA^ j* 


jL>C_)I 






.Jul 


jL_o 


-b-b OjbCo £y j2 (.^ jj^A 
. J_oL>ejl^o yj^jZ <o 

OyT jL 1 _ 3 L&jl— l yJy-> (_£ 1—S" <S" 4j^S^ jl/o^A 

jl JjI y ^y ((^ yy& ^plj4j ^)) (.JC^S^y Aj J^xj jlALS* jl aS ^y\ ^C>- 

C Jws^l 4S" ^ IjLlo O j*£ ^L>cjI jL)j*_o oLo J Cj->- jLojpJk 1 ^L>d 

^aL_SjI jJb Lol <.JC^Sy> i_->L>d 5y>- ^4_j J^_> ^1 lj A oLS' 4_j|jCat_9~lA 

o ^^ y I /! 'VL?*- (,*\iCo^y Cwwjj ^1 y lj B £\y ® jS" Ia jl jl ^yis >ej 
O ySi I-to jLjjLwO _J^ ^_£^l 4_> 4jjj\_P C^Z-^ - <^«jL>d B 0 jS" ~b C>- 

^y— 3 t _ ) lo -)_Jj B oLi' 4 _j y y yj ^Ijil jl :> y>- a£ 

j-^jO Ci J jl tCUwol oiij-S* CO Ip B oLJ" 4j 4^ Jb l^a ^ J4j yJuAs>- 
. Ju I ^y y~y iCj-\j4_) _A 4j B oLS jl_ 0Jjp I ^ojLCwCSjL 


.Jj y~* c^>-LcjL jl ^aII? jl jkoLo La^j La 4J^5^ jL^o 

jl jLwfl .C-wol CjjIjCj jL^j ^c> yi>z-)jj2 y I jlj^« 4cll 

j^^-lj o^Lo j y jL_« c>^Ij 2 j y I IaLj^p cLo^pI c5 ^>-^ jLj^La ^\y\ 

y ^aLo I yj (.JCCS^y LCi ^ y>- ^Uo^Lj 4_> e-L^> 4_JC^A Ia y tCw*! 

^-wojl ^ y~*y I _^SjJj jl Aj Lo yL> lg^>c^o _Ijjj jp I aS £ 

y Lo I . *\lS y*- y ^lo^Lo 4 _j lj JbL ^y lj j I C^>cj Oj -b 4 j c -b j ^o ^_/^T 

ji # ^ 

jL«_^j Iao^U j Ia y jLo c>jLij ^Iai^So jLbo cjlj^jL>- jL^o 

t-bjcjfc Iao^U y\y -C>- Ia y ^jLjj^ jLwo yy>- tCwwol ^Ljj 


1. Guy Bush 



VVf 


t 9 j* /2j o jj Lwfl j ^ Ij ^^_>- 0 b*3 j JJu I^ ' jj ^ L&^j ij^>- 

^ -vwQ . w\«ww l ~ ,i^) 1^ l^} y ^ ^ La o ^ Lj ^ c ^ '^^****. 


19 Lo jl pli^ L 


3w l^Lo jl 

jlS'jjj.j J_SCJj j J_1 £y> tjj ^-Lf) ojSw)jJ jj j JL ^jjl jl 

Jrt >3' lSsj .^~ota ^ w£? -5* « , b»sJol L JpU 


J' 'J 

Ijjj *Aj Jj Jj>- y^^ l—jL>eJul (_£4j^2 j ^1 ^0 

^jL>to! d-o^° ^LwoLj d^uLS yA i^^yi ^jl4_P y^s>x-a 

j I _ > -L^>J > I^j ji i^J L>cJo I -L/? j) L y>- 1_Ssj Oj I jaA . -\j I ^o j LqwJj 4_> 

Ij UL_) ^vjl_Jo 4_>1 CjIjL^? cl) I y~* j y > ^L>cjI 4_jl jJ CjbL/? ^ojl-\jl 

.Jj y~^ y* 1J j~,s2*~a i jL>&!oI tJjjfc^ ^JL&lS" 

5C^>I U <^<>Jb^j| CJl> Jai> b ib>ol ^yud? ^bk^jl 1^ 

Lsol J Jy* ^_jl J (lj 1 w\Jw<>w<Jls_) I ■> j' 


Uo! 


<Ji ] 


U 


I y> ^_£jlS" J -A 4_> i_jb>tL)l 45" 

jy±&A_i (. -)L>dj)) !C--..i^' 0jUl^.1 Aj 4-> ^y* i^° 4JwJl 

y> jjc5C>-^_S" L_j tC^-l Jb\-j c^3^4_j ^ cpLo j j^j jA 

t C—l jlc~~; jv* j^l Jl^ j-5 ^l^jl j Jb (J 

4_S" ^j_) I 4_> 4 j>- L) .cl^wwol yj c_jb>tL)l j^i Ij ^£A Ig^J- aS" 

^jj^ t-blo-LIf ^£? J^~° J 

^ j-2*~ jl -\jb Lo ( j^wo-A 4_> .wLJj ^wL>c_o 1 a_j j)l ^y y>u 

5y^-jAj Ij JL*\£ 5yS>-y& cI^wwwO ^ ^o*X~a 

•^Jl ^Ijl ji Jj^-5 C~)ij-^> ^jjl ^1^ j^-\ jljj-i ^la^lajjj 
U 4_> lS^S t^jjl^^-) L&cl^o Jj>c^o ^jj 1 4_> i 4 _j /I .jjlo ^£ 

Ij LaCj ^^-L>c_o y> 1 y~& L) ^ ^^ ^XaI y^- 

jjU^« |t-A jl ^jj J^l 


1. Gegenselektion=counterselection 



VY& 


oL_S' Lj jjjL_>- cSsj cS\-jL_)j jLj>-L— o .>_.«i j-j j ^ j j^t a j 1? 

1 _j .-uS^_j3 ^j_w<yj>c_> 1 Ajl jj y^ > j^Sjj a > lj ^ -L j _jj ^ La d-o ^ j -L>t_ a 

Jj-L_ i jI-\jIL—j cSsj Aj jjb a Jay i^Ssj ILL—j ^sJsS y°y ^ aS" Aj jS"ijLo-A 

jS*^_ jA (jljL^J jj^ _’ AjI JJJ olS'^Jfc ^_A i_$j-oj^o i_$\j j O yJa ^yta 

jl5jl—o LI—uL3 jjj L) j j*Jo ^l-Al^jl j^ aS" -\jjjLo Aj ^£jLo -LJL—jljJo 

J C-\jjlj^J Aj j^lii jLJjljL>- L^u (jljl-\jlL—J jl ^-Jwo^^o aS^^oISL-A Lo .-L yJi 

c-\jlo-LJo jlSjl—o U I ijj jS j^ (LAc$j-gj J Lal-So -LjLo) yj y -Lj>- ^2JL3 

< _3 j«><Q ) A _> / j-Jt> ^ j L—> ^y I—_>- ^ La Lj 3 A_S” I ^ L_>- j - jj__j I j 

Aj>c_JL_) 11 ]g« a jj_J IL_ i . ^J yS> ^_a iL—fi_Sjjo j ^ C -Lj 1 0 -Lo L_) j 5 (j Ij I -L l_^_w_) 

j^-a-A A_) j t-LJolj AJLJol^ 5y>-j (jjj <^1 y, 3y° 3 w ^ > " Lj aS" j£ 

ljljl-\jlL—J Ij -LA^^aj ojU-l (jjSljjS" (^La<LJj>- jl Jg i^jlg>Lol j*j iL-jp 


^_$Co ^ y-~* j^ **^ y-JJ > yeS^>-j) S' (jl—jLs ?- j jl^ojj__> ^La^Jo j a jl 

^Jj>- 1-5 sj ^1 3^^ Aj jl^Jb^ Ij ^ 3^1^° ij J3 d»J 

. -\j ^-Jlo jj l Sjy 

Lgju yi-* <-£-> jl ^yL*x-*s>- jjt* .i ^ »iLo olI ^ Ju jl-lij .T 

A_S" y— 3 ^ < ' _ ’ y -AJl jj^s Ij ^^Joj CjI jl ^ j-btfl jIjJLj 

«I_J>-J ^ISO & cd^wwwJ j lg«>c— ^ Js2j Ij^ -Ij 3~S> jS” Aj jS" 

^^XS”lj Aj JJwojLo c A lg *« a j^ i^-vij Ij J t_5\j jj^Jg L> (_^JA>- ^Lj^jl 

c -LJo Ij ^A j I Aj —vO )g^>cja j) I jjSl—o j) Ij I -\j L>- i*_—) L>- j I ^ j j3 j o Ij-o 
jL_JL3 Aj jS"^-oIj ^1 y ijj ^^Ij- 5 *" J^ C!—^1 j^Sv<»-o aS" 

^L_&^yg| j^2-jI _> .-\J— jI_j Aj^_Jj|-\J ^j V y (_^l-^tjj t-\j-L>~ ^JUujS” 

CpI j^xj Ij aJjLa^o ^1 y i^— olj-a (^IaOj ^ yy*^ aS* j)Ljj ijljl-\JL>- 

.^jl^ d-^-oJfcl J-o15sj j)lj^>“ J^ ^lojljjl A_>- Ij j)J^"lj 
^jl_Jl j_j jig ) jl_ y* ^1-AiJlAjLij y^yi^j . 2 LsA? ^La-CjI^3 .V 

1 —!L>cJLjI jl 1 d—i^Ssj ^L,,gpl jL* j^ y -\Jjj^I j j j^-> (_^l-^ j 

^ La -U 1 1 j—$ . -Lj j I ^ ^Sslw —1 < 3 ^ L,<g ) 1 y-£* A > a5CL) c -\j j-Lj i^.^^ ^ 



YY^ 


y—> I tXJb^_a LL_> I ^JLa_) jJjj^I j ^Laxj>I y ^jIs^aj j^ ^3^L,<g > 

j jtr-* j^j^r jl [**j$\ y 

ojjlpA i .XaL^—« 4 abl ow\ Jo 4JL>-l _*> ©jib (^l_AbJjSbj ^LL) L J jlpl 

i Jj jb> ^a $ jj L ^lg„>>c-o Cp 1 j*j L Ja-wo jj LJ Ip y> wLuLo o jJzJ L ^y j b«J Lb'y 
jLii-Jbl L °jjl jr^j jl J^jIp jlLa 4b xb^yu y ^Sbo L>-yjl j^ 

L_j xb^y* j IXj Ij (jl jlSbol ^y_b?o>L>x>I ^Sbo yx>- . xjL 

. XA ^ j lyi CX L»J>- 2 j j»« Ij ^X*_a La i^j jj j 

4__j Cwu^*J oX_)j Xjby>- j_a .^jLj^jLJ J_b Ay l-ACy .S J J^>s_*3 .Y 

^j_j>- jl ^yjbLjb ^lA^yiblj C-w>l ybL»w4 o^j j )g-s>c-^ ^La^j jb^bs 
iw—woljX ^yjbyb (j I A_j X-w^o ^y^>XLa (_^®jl^j^-° j-* ^^y*j CwLLA^ jlJL> 

cd^L^-wol yL>xl c^o j>3 .XA^^y jLb ybblj ^j^- jl yX>x jLajj>-Lwo L 

jlbL_ j SLo 4_b xx jlSLxl jLLxij j jljboj^° jlblb jL«« j^ ^yl«j 

Ijb Ij jib- xbbw>l cb-Lo ^1 y ^jb/ l5^“ ji^jXu j j ji* 0 

X>-L-!bb jljbo y a (_£4 Jjl jli'L j y X_) jb>X>“Lwd jl t^j-wbpy .X^jj 

Ja~o jj ^y^-jL>- xJbbol i _->1>X>I _ l&AXjb y>l .X>3jb ^Jiw> ^L>-b 

jL~o jlblb yoU- jl C jljboJ-^° -^2-wOJj CiiiL^I l^pl>cL)l j jLL-\Ju 

b j- 5 iirt' J^”— j- 5 t>i' jj- 5 

LaJ^ s tL^jywoLui Ljj^r (_^j^'-’l)cpI^j^ - jljboj^° jl .Ci-wol AdLib 
l_j cJL^ y>yi^ i j^ t^^ilp ^_j jLLx i I «l c w\jjl3 L_> 1__S^_j Lai_5Ll^ > j 

jjl?A_) ^jl^- Ci-LSLwol aS y> I 4_> -LJ^j ^yLj^ ^LA^iLL>-y>- 

yiaP -LJij jLLidu ^jj j^ ci-A j-L>cj ^jljjlci-wo jj jj jl^ jl ~L>L 

. ^^.b '^ ^a j I j^ ^ l »i<^ i j ^ ji j li-3 L I 

AdL>-l_wO J Ci3jS” jL cib Ai j I jl y«j ji-> jl ^^>\s>- yis>z-) jjb 

_ i lx ) jl^«l jl j^ y X*_) ^^woLwol XaI j***-) t 5 cXJj 

^L j jl-A^ j^ 51- il^ 4 jl cbj‘“■^"l"" 5 *’ jljboj^-° cbjl^^ 5 ‘L j^j ^1 y 

j o^j j^p jL&^ y^~ jl jl ^jljS” ^1 y?-* L j xi"^yo jyp 



TTV i— 


^1 y (jbp*-bo) ^XLojbo ^jj I .JoyjS^A yA jUS” ^Xb^y 4-*LI j>° j3 

XjX Rhipidistia o y y jLj&Lj ib jLLo jL® j3 jb yJX*^b 

3y _>-J Jk2-J>- ^J-O I I 4_sX-4wA ^Xw^jb*) ^jJ I ^Uol (jLj ^)l < '-'?T.X-wX OwLo I 

Uww>i Lo b j L>- Lwo y> I Lo I c 3 yX ^y*oix y I y>eos ^y \y lSI j y>- aS 4xi I 3 

.CXwdl 03^Sb ^Xo bXXbo X X>CJ (JLwO l_A(jybwO ^jJ I 

C_fi_S" j3 4^yo I jl ^_p!_ (jjjyL" C_9bb>-l ji y^b^o b)Lo y^ 

b x ^Jl*_9 Xj jyo? 4 j La<, j! b)L> y L XwXb xXy^-^y y l_**» b^by 

yj L (j I ^1 \ _A^l 4_S" 3 lx_> J^L-Sb ^yjLjX ^Xj ^0 yX _XX5" 

.Xobo ^yb j^LX (Jb>- ^-j 1 _ J \ b)L* j3 yxll*_9 4 o yS"yA l)jJ^ XXXl y ^y> 

^y x Xj L/g>c-Xo b y xxx I 3 yL*o y> yb yo y L>- ^ La 4j>- Li <u La b)I 

La jl yl ^*/2x > \Jo$jS yloybo X X>- ^/Xj yX b ly 3y>- XjybLa 

yo yXwS" b) LX X ^Lg*o ^Sb 3 ^ Io j b c X 3 £ b) bio Jo y 5 ypyy Xj IyLs 

t>H e r ;: ’j'—“ (_r , ^*-s j-d' j' i^»lj j-* •^J_ c ' L r i J 
jx b)b>X>“Lo y ^yj X* lX^ 3 ^ 5 *" b*>co> ^ojb LaCXo?^3 LaiXo 3 ^X>c^o 

15b <X>bI b)I p Xwwvo j lg«>cQa j3 ojb Co ?^o ayy ^jjjS\y Xsj .b) I 

.Xi'^yj 3 jX>coj OXJj4o b lJ-Uj 

.^SbjLoj c J L-P JjXo ^ I .\ j I ^5^j—S*^ cJ uL^ .6 

CjbbSbsl ( J^b^ 4_o b)l ^bjTIj jbx_o3 4 j>- jjt> _ XJob yyX slb*o! 

y ^Xo b) I 4-bp ^jJJo jbi3 ojlXl b)b-A Ao _XX b y ^Xo XXj y<—bLxXo 

ajjyAu y (jbkbo .Xb^y ^XaIS” 


obl 


x J 


Uojljjboyj 


b)_^X ^»IXl ja^Xj b)bSbo 1 .XXS" b) y^ jbi.3 yS>- i*_^oy3 Xj^li 

Cbl_ ! y ^ lj t y— > I Xjb 5y—>~y yo L&b)b*o! b)Lo ^X>- ^^*Joy CXlp 

^_J>-Iyo 4 j j\ y» A ^L&iX-XO ^1 ^yL-4oL>- ^LSb A 4_S” ^^ojy 1 y>y 3 

L yyy XL_>- j 3 ! 3 ^ o Xa LXo b) I y c X yS* ^y Xj j yo? ^y L^A ^5" 

^ b)y-*- w ^l bX^° ^ b 4_>c_X j3 ^S” IyA y bXS b ^y yS>-Ao 4XLA Xo>- Lj Lgo 


yXfi-O ^y_wL? I_jbbxl 


>* 


oJj X 


1>J> 


4^ O 





joi&j TTA 


C~Lb aSj jj>- c^jb 

y5 <.$ySi 5y -L Jj>- )g^>c^o 4_) /! ^jb j 1^3 

^jISjlj L_SCo I 4_5" c -LJo ~LLa I y>- lj bLo I La jjj j I c^-L*_> ^La 

,xS' ( y. ^jlSjL, j- 5 b cs^J j^- 

^x.^yAp < _jL>d>! j ^L-0 Lj b%u jjs ^Ijj ^SbLal ^ JbP .f 1 

jL-a j'b LjJj-^S" ^jjy* ^-ul ^£bL«l j - *<_£'*'■’ 

jl__>o jjJ y ^ S' 4_ > ij-L^-woj jl 4_S" ^jL«wS" jj _j jb_« ^_ j 

jjwO j I jl «l j* -5 L 3 y* 1 ^ j^ ^ -UjI—* La^jUw. > 

t-i^_w_A jj)>,^ /Q c_jL>tL_)l ^_j> 1 t-\j y^ ^y° 

La^jU-. i ^j—) I 4 > jLol jl ^o4_> La jl ~Ll y ^y»sj L-jl_?Lol 

Y 

4_S* ^La^jU-s-j (^Ij-J ^y^y^ jH' 

4_5" 4Jw^_w*t jlL?j CjL^woJ^j JJub t-Ljl^a La jLwjl ^^LwoL_Sjjj 

.d—wol (_5 ^Lv£? <. ~U y^ ^.aLL? ^SCwwuIj IjApIB 

y 

C-Jwwo ^ 1^ j^j I JJuLo L-0LwJojjIS" .j^Sjj y .V 

f 

J L-AaIJLjI y-*— 1 -U 3 I )j^J ^^LwJoC-*^*c_)j Cb->b_JL>c_' yjjl. L? jl ji^_A 

lSU b j^jj I y^J .^jb 2yS>-y d-jbj °jl_^jb-° t_5\j j-Aj ^LAjb>-L-o 
0^ £ ^JCuJ yo j$ (JJ L*j yy U ^Ij4j ^ y2*- y\ \ AY Y (Jb-o y2 jL) 

yLwo jl j^_j ^Uapl jl • t ^-*-^°l jLo t._Jb 4 _j y 

<w->b>tol y\ y yS Lg-L) 4_> La jl jl i^S\j ^ td-ww^wO jl i^C, La Cb^-Ow^b 

-U )l j-B yS j— Sb ^ jjl.0 p| 4 S"jl jj J_j t-\_A^^o ) jLjj 5yS>- jl 

^l4Jl5b j ^-A 4_> 4JL^olj ^llaj t_5b -LJoj ol5\l^^ . Jj^Jo ^jl^ ^ijb"p-A 


1. postreproductive 

lj J^iAJ ^_j l£ 6 j_9^ La jl 4_j ijil 45" -LlSj^a jjjj ^»Lj La^jL_o ^jI i)y>^ 

cC-^l (_£jL»0 jjLJ -Ujji i_5o 45" (^L>tol ^^j[/jLo cJjlfi^bj j+*> C-wJIj 

.i jL« jl lj La jl ( J-^- ) jili 

3. Etienne Geoffroy 4. St. Hilaire 5.Za Loi de Balancement 




TT^ 


cSsj 4_j JUbl jj& ,$jjj *Ail y 3 ^^L*-)! 4_>- 1-5 ( - ^°-j'* 


<S" ^jjfl^ ^_Lapl ^yis>z-) .x^S^a d-olSj ^»-a L> aS* -9 j^~ 

t~LA^^a jLJLo j>- jl ^»«jL>tijl ^jl ^j tjjj jl ^yx^X L> ^l-\jl t_SCj 

jjj I ^jI jJ o*j^jj ^lj^-1 L-o ^ ^5sj ^ ^I_A^JL>ej <bS" jl 4-> ^S\LwJ 

l^j jl _ 1 ^j^yy ^U_ >j .x _a^ jl_jj ^ ^ y—^~ 3 ^)~LL>- La^ 

jl x ~joj jL^_j>- o ij ^LA^jjS^»-A ^_j L_) i^&Xa 

.C--wol aX^ j^j>c»wo p»^wwoLSjl l5sj ((U^IJul ^jLj)) 
^ 4_>c_jo a5" j_a ^ ^a j Liu lj ISLs I 4_> La oj \yj L~o X C)X 0LoJi^>- Lwo 

^L-o t_SCi 

iXyy L^* XX^uj ^La4_s^2j?*c_jLo l)^ jjj^*^ 3 
. Jj 10 XS> ^jyj Xu ^ l* 4u J Xj I -\j ^ 2 If ^ ^S* t ^ J I ^ 0 I 4_) ^ L) 
jl cJjLaL>-4_> ^LLL aS ^t-Xiu jjwo jlwjl jJj <■—J^Laj <b L^ju c^»l 

<-X*jy-p jX*^ j\iLa jLio Ij La j!^ j>-oLo ^ LjL^->- jlS"LJ 

^L_Ajlj^^ Xy lSjl_»wo jl o-\jLoL>-4_ i \JLu .^j-vj-AjLI L) ^ <l>JLJ^ 

^Jwv^3) wlLalj^a o-liLajL 0 JU 3 jl L < ^j (J ww ^ >ej ciLA^IJul b wLS” 

. ( XZS A^XzXj^ua Ij 

ojl^^-A ^ L)Iax^JL)I^ asxjS .*»■.%*^jj jLta^L-*> .A 

;L)j-o-^ /^_) J > wU3 ^^-a ^yj*-° (^ojL^Lwol jl iw^i ^jj <. fij^*_> 

aXS) aXXiS 4_j <bS" ^> ^a <LwwJL) ^o Lj ^^y^u ^La<\J|^ 4_j Ij La^Jj 
j c ^ ^—) L—a tj j j I ^jXu u S' i^— > j j~~^ X y*'^ 1 ^ j ^ • -^ w ^ ) L> 

JLo D * aS ji j)«,i2 ) 1^1 y> tjLw^J ^jXuXS yu La j I ^£4_^_A ^j^2j \ *,<2 >- 

Au aS jj ja\ j y>- .d«ww^l o-\jL««j U- Aj ^5\j^ co XX 4_>ljl ^jXu 

^4_^_a Lo.i-^^5 .~\Jl(jLw«5sj La jl CjL,^>c_JLo <u ^ JJJL^wA ^a jl La jj 

X~a >- jl I_ a jl ^ yts>t—a CljlpjLl^l ^ c-lilo-LJo (^L jl.^5^ jl La jj 

. X ^S> LjjjL> »\j I o -LJo t flj jj Au aS I o XX I jSjS La j L 

^l^sl cJulota jLio jjj jj ^^SD ja LwJo ijx~*u j <x [jLjL>tu aS yj \ Lai 

j jX^a La ^ x_> lAjjl^ j\Xa ^La^ ^SjlS" lj La jj jl Lj 



. ( dd$" clSC 

^La j^j LJlp a 5" Ajljl jl ^Sb>- ^P ^LAAjLdu o ^jLpAj 

jl J )' lg* i j—a ^ & A ) lS ^dJLa ^£3^Sjl_S" L_> Lao^^J^ dda j 

Ij 1_A jl 4_Sj ddS^_a ^Jw<>_P wL_?^lj L_Sb (_£4_)ldo4_> S* ^LA4d_J>- 

Id-d d-'wwwj j jl A^& j_£, ^j_i 11 1 a| .(ddab^a j ^wwoljjl^ 

^do bf1 \s>- jL>- id-*-^I p-Sb>- ^-L) -LJo ^2-><■ $*^ss >-1 ^1 ^S3^o 

iw^iJL- &* ^ 1 j 1 aS" p-wJoL) 4ddb 4 _j JjL)^ j*^>- jl 

L JpU jl _9 tCl«wwwwo jbj^->- ( - £ < ddAS'' jLvipl jl ^Sb s 

4dJl .JjIoJjLo ^wv£? Jj j^Jj j ^-*-A ^JjLwvwO jl l^uJ 1 & 1." . - H » Q 

(_£l_AL>-4_>l_j>- 4_S" jj__:11 4_> ^_>Io3^j j^£1 j I- 4 45" 3jb Cd^xilj ^t_A jjjl 

jl^dl jl ^jLwwJ ^ (^LjL^ ^Lj ^ Jj2-wo ^La ^l»Aj| I cLa jj 

La jl o jUia ^Ijsoi^SjIS* jl ColSb>- 4^ cJbjb a j ^p ^L jl.^a 
4_>- l_A j I <S" ^L) Lw-a ^ d-> Ip ^*-0 ^o j | 3 L) j ^d>eJ j^LA Lo I t dj I 3 

ij-^jj b_a twL_)jb ^—A A^- j Jdd^A ^^jLp 

4_>£__>-Ij I a S' ^oJJuIji ^lob ^lojl-\jl<L) j^>-^Ls-A .JjJdvwJ 

-U )l^3 (^®jLjj 3 ^jj^yfeli'l cd«wwol o3/ 4_iljl k_^*j ^i/jis' jb>-Lwo 

.3 ^ d^l ^->ej ^p j^alSo 


Jol^J ^1 jj <3^3^ 

^1? ^a 4_> <S" c dl—*-wo I 4d>- L) t_S\J dj^Sb j 0-ld. j^jL) t_5boJ>cj 

JjJJ J-^IS”^ojljjL- <;j^/ -^j l5jj^ k J t^kjj J^'y 
jLjj ^jj^1? 45" d-w>l ^jI j^XJ jl ^LalSb ^LajLo jba dJjLflj 


1. modular variation 



XX ^ 


LaCj^Soj jb^j Jj^ iy~*-^ *'-’ -~b i^° 

i22v^_3^^ ^^JloLSC ^_u2^>c_j ^1 j-> 1 A jl (_^-^-* > ^j->y—^i> jb^>- y 

j2fx-) ^wO LwO j L ^ J 0jj^4_> y ^wO LwO> j L) y J ^CwwO ^La^jJo^J Lo| .wlOLwvwA 

i^yyJ~^ _ 3 ’I (^1 y—* ( if y-^-> L_$boL_$jo jg >/?U i l_) ) 

^ I ^_j t s 0 & I 4 > L . JjjLww^ i l-w> 1-L-a lSLjjj y^ 3 ^ ^ 0 0 b y y tlr° 

Cl«w^>c_) . Jjjlsl ) C2wwO ^J^SD y—A lOOoj ^_Jg jl jb_!) 

-ui^-a ^~ijj j ‘Oi/^ jljJ J jj-« '- a Oj 

tlrt' J- 5 ^-f"’ J ^T <yi J* ^ 



^ylS—a j b_~«_> 1_& i)y &S -b b*> y 


^J>- l_LJj ,’«J l 


<yj ^ b L* l&^L&y- j 


4_igj>-jb_« Ij ^j>0_ 3 ( t J“'^^ ) ^*-J ~bJo ^J_> Lj o APS^ *ig*) ^l_Ajj 11 _ LiiS 4_j ojj^4_> 

.(j^ 

^jJO>e_> .-US”^_a ^.Jg jj -^j-Aj 4_) jb^j jjJ ^S\j | y£ 

4j lj Jiy\i)S j+a COOL) Jj ^jj*^ ^4_b>- y° *AC>- L> jljj->L>- (^o-baP- 
pjJjL_w«^o O-l0>4_> J^p-I y° jl jl ^ (.JC^aj^a ^jj>- J^olS" (_£4_b>- 

La<LjIj^_j j La 4 w_J 4_> 4_S" Cb-wol Lg-L> iC-wol ^lojjj 


jLu ^jJ <twwJo a5” LaO I JISCjsI J La i*_^wwsg^ (^La yjyl 4j L JJwO 

if.j ^ 1 J^'y j' c 5 J j'y i>yr j - 5 -(^O f 3, 

5y> y 5 &y>y4j 1 2y I y# jJ L-o LoI ( Jiy*Si^a jjb LL? Oj -^J>- ^La ^£y lS"jLwo 

O-JL>- 4_j o-Iwuj ^ oLL aO wj^13 ^0 LLs/? tL a J5CI 

^1 ^_J>-t LJj^*> jl jl 4 j y^j c_Ssj -\j y^{^y° -AjOjIj yyA^- 

.O-OiL^^o cLacSo^- j?*- 


(^LajIi>-Lo jJjj ^jjj ji c5LJl5jj ^Ip L^L&^i jj i^jiS*: Entwicklungsmechanik j 
ij^—« ji ^$Lol_SLa jl^ 4^ L ^>Ljj (_^<lL>-^ ji oJJjj4j oOjj <-IjI^^>- 

0~’I oj^JJ—ol .^)L^j ji LajLc>-L>j -LIij co-Uj djli^>- ja -Lij 

.C-w^l jA 4j jii) 


2. sacculina 



rrr 


Aj y£)) AS" y oJ_wwdj yJ 1 Aj 0^°j jl 

y^- 3 (jLXo y!l^S\j Jj>-I^ L_S\J ^AjILo A_j J.15C tjlj^>- ((^JJ 

,-\j yS> ^b ^jLww^Ssj C-^PL) Ojl^jLwJ C_S\J tj^Sl_>^S" 

^lojl__) ^ ~uS^_a j_wo Owj^oJjjfc^ J^Ss-JL) ^l^-l j' ci' 0 J^ 

L_S\J jl ^LoISsj jLo L_$\J AS" «XO tjl y yA y-fyJ ^jLaj Ij 0 -\j-\j y) I .-U5" ^SCo 

( < j"^ fl J 3 ^ 1 ^^ iS^ (£J ISj ^-° ©j y~ a_j ^j ISj ^** iS °j3^*~ 

y—> I ^1 j—i y-^~ y* _ ! .^-^Ss^JL L ^ ^SCj is>- a_> <^jI ^1 L Ia_> 

^bXij-i j—& jl y ^- 3 > 4_S" ^loJJ^ ^jj y y±j J_s c^-w5\j yjySj I j-° 

Cj l ->c_ JlwQ jl ^pLj jLo^Jo aS" -LJoL^^o iAJLS/ jl^3 ^_uL>cj ^^I^SCo 
j ij^_cjl_^ j— 3 ^->1—^1^—> j j_ CL—w^l o^Ijta jj 

A_l_^_>-jl) ^jIoJ__) _wJi y I w*> l_al jlSju j-3 j*-^ 3 i^jy, < '- J (Sj*^ 

ljlSjj^>- ^A_L>-^0 jy3& (yZ^2 ^A_^>-lj djl^Jl3 tl)^^> c^a»| ^ L 

Ci-^c —j ^L_3 ^La^Xj>cj jS jj ^jjl ^L«lj ^Jw^lSsj y3p^- cSsj o-\jLo 

^4-.. Ji -<+i^J> l/j*-* i^r’^jy J-" > '^ ol>^- 

Ij iw«j^5 \j j_Ssj ^1 Iaoj / L^S” aS" c-U-^j^^o 

AS" w\JJ13 ^a y> I y Ij (_j tovi? ^ I Aj (j I JJw<a-JL) I ^ Aj>c^o j ^ . -\jj L-o 

AS' td«wwol IaOj 3^ ^-^T 6 ^ 0 3^ o-j yj 

^Cj\ j-i A-JL) J_)l I tj ^ ^.A.)gl :> Ij tw—o y—$ (^ L& l^Ss-o I j yA jl 

-Lo Ij d^->* l^SjlwLo ^ Lo| c-L«l^^a jl y\j ^L-<iO^L-*) tjL^oIjwJo j I y 

C-U.L ^y\ y\ .-\j j£ iw«J yj ^yZs>ejJS^- jl^>-L^ 

^y>x^i A_j .JS’S (_] y^ (_5^ 3 * eJ y* oJCJi'^- i l)j l.SCj 

c_^j ) y^jyj y £jS'5 J_) I ^Lj ) o JCJ^J y^ l) J J ^ iy~~&^~ t ^ 

-L) l_Jo yis>x—) S, j-£jS yA JU^ A_) OaJ y$ y b ^ 

C-L_)IaLwO y _) |^Aj <1^3yA jyb^i AS" t-LJ oL 0-LJo i^)j wLLp^- j! li y3> 

U jl Lol C )^ Aj ^v£?L>- LSjLwo ijiJlj>- ^1 y jL>^o! 



rrr ^ v i*zi 


.Jj y- Jo ^ & jl d«wwo| J^SLq. a Ojl__)^^ ^ \jS*>Z ^jL>tol Jj2j I jsSj 

jL^> o^L-o y* ^SL y> _jl ^ c w\jjl^ $y^-j ^jI^I ^ ^LajLj>-L-o ti^-wo 

. ^ L L Li LI y ^y 4 J ^ ^^ d-> Lo I lj La (j I ^ ^jo aJ 


l^yZvJ'jS jLi«9 jJilxJ 

5 y- ]g^>c^o L t)LalS" ^>-a -U5"L jlpl ^1 y> jJ\$ &S j ijLow* 

oj_jo ^jol_J I ^1 ys^ j .a jl I -L> Li .JcS^yu !~io ^yj ISjL-o 

y juy-*-* > 3^ ^''■^j L ^-3~^~ L_^ J< ' ’ tw - w ° y~*J A ^ (.-LJoL 

L^S"^_SL 4JL-o^_> ^L^>c-^a )g )'^ ^_a .Ciww^l ^ > < ^-“ 'j ^_£jl^_wol^ 

4_j cSsj ^IL^SLiL?*- l^sj tjLLj^ ^t-L ySj^y 


JlaI 


!/• ^ ^ (>b^ lS°JJ :> ^ 


J U jlsjLo ^ cyb 1 -;,^ 


tJ^L*_) iw^i j—^j ^ j*SL> jig i CjwL_«jlj^ Ij <lL_wwwo ^_S1 .wL^jI 

l 5L jLij ^jy* l) ^->Ls Lw^p .JcS^y ijL-o y Llo ^LaC-ww^I y- 

Lj L)LA_^JJj^JwflL^j .Ciww^l y _ > tjLwwSj ^ L)Lw^_ S>2 y\y jS oj^jLwo 

j j-> lS_?' j-~^ J l5j'-; iS^J^ 1 d\j*& !j j_^li ^1 J~dJ> 

4j ^oL!j-^>“ JjLj^ j^*_j .Julo^/ L)Lo 

i^^>- ^r 5 ^^ 0 ^ L-> i) ^ l£ ^ ^ y-^ l ^ 

^_>-y ^ -L_2' w0 j* ^jS *£ 5yS> 

sy J_aI y- j$\ L)I ^1 LL) ^Li yyfr* y~& Lr^^’ ^ 


J-ljifc -UJljlj 


3y Ja .yJb j Jal y I ^_Ja3 jL^o j2> aS" 

a^L t^c£’^' J f ^ Cj~* y ^^ y*> • -U^S" ^L>cj I Ij Uj 

y^xj j (j ^ ‘■i^Liolc^oi3j^-o J^Uj jl j^SvjL_« 

Jw^SLjL) 

c_SL AjySy^- a_S” ^^_S" yL- _ > y l y* _ > 

jS .wLa^^o jlio yi^S\^ 5y- ^1 Jaj I y^x-> 4_> oj^jLwo 

45' L ^L^j jljj^ jl ojj^> ^j->-') c j^jJ_> ^ojj^ 



YYT 


^j-> j jy* jl jLaLS' oLg_> <u jj ^Lo- ^ISC^I ^yr ^U^»jl 

d^>c_ w*j ^ La j 1 ^yilp 1 j U- <00 ! »\j ^ ^ j ISj L«o jj Jj>- Lj (jLJio y>- 

aS ^jLwwoI ^j^jl .-UoIj ^y jj ajaJu ^Lai. _lilp ^S>- jj ^o4_> t-\i-\jLJj^ j! j3 

4 _S" ^_jp!^_> l ij l_Aijl L^L-^r j ^^ Lao_ jl 

a^La lj ^00 J-oi) -Lo^S* tiob ^JlL ^LajIjo 

yj tjLwwol ^j^jl ^}l l£jLw>_> o yL^S <o>-lj oI 4 j (j!jL> ojL>^^ 

tjLwwol Jjjj ^LA(jl,Ao jIj y> I Lol ^ La o^j 4_j 

dOLS"jL) ^jLwO Jj2j I jS> 4_) OO^SjL) ^SCo .J03tjLwO jl 

j *—>~I ^LaJLwo *)Lo .Oww^l 4jo>ta lj ^*-wJs? < jL>o! 

Cjljlj—« 4 > t. J_a I L_J iO-AOAj 0> L>CJ L>- j IS" ^oJJu'yi .il^ 5 

. CioLj ^IaI^ yj ^ :Lo ^La o^j ^ L^w^o c ^«a^<»w^' L y ^ ^ ^^a LS* 


1. biston btularia 







S^xjo Li ^>- ^j_) I 4_> L&ojI^jLwo ly>- ^~ol y 4_j^So^- b 

Jjl 4 > aS ^a\^AJb ^Julo^/ jlSjl^*) Ij 3 ^y>- JCJi'^yj ^S"-\J^ (jl 45" 

jb^-? b c5j^J^° Crd^ ^Sj^t 2 
^y La 4>c_jLo jj L-0 ^ iJjj5" IaoI L) Jdul y a -\jjl^ JL jlS'jj^ 

^-^_) Ju Lo Jj ^ jl tJjj-www& i^Saj j^ (^L,^?9 0^ y. ^ 

1__) j_j*J<,_ j\ ^Ju-^jo L&^aL_« 4_S" C--wo! «* jg jL^wvU L j_S".JJul^a jlij4_) 

,lfl.«A) ^_) -U_>1 y a aS ^j—)\ Lj J iL _Jo ^1 j—> 4Jl_j 1_j c~L_cSs-wolju^^ j—i 11 

jj\ wo 5j^—a .aw S' lj J-> 1j 1 1 2 y^~y~* ojj^— 1 ^*51 tjLil__& ^JvJJj I 

b Aj (_9 LJ^j I j'.&'>- ^4_^_& ^>cj 4_j Lj^p ^j L&ojI^jL-o 

^_) t^_Sl ^_b .|*~j5"^_a _ ’ LS& L^^* - (jbjJJwwU j lg « > c^o 4_) AA^-^-> 

4dJwvJl y tjljljjlj>- tjL^J>- y> I 4j^^^r 45" J-J) y^~ ‘J5-iSCjo AW-i 

45" iJJ^wol I (JL^S" j\ j j)g\a I .-Lwo jj JL^S" y> I 4_j iJJ^wol 

)g^>c-^ 4 _j C-^wwwj ojl^jLwo l5sj jllSj j-* b ^ c 0-^ jl i^y s>t - > 

0 j_jo jISjL-o ljLSC jj I ijJ*-~oI <\j3^S"l ^3 b j' ^ y* ^ j^ ^ ^A ^^_y 

j O b ^®^_y ^^IAjI !LSCjjI (JUS' cJ• AA -^I 

^ ^ 0 y -3^ >1^*^ tjlS'jjijj ^4J^L-o tdjl jAis>- 

AA>j^- L^o L>- 0^3^ ^ ^y l^” l) L^w& 4_j O-woj 3 1_& tj I AL~wSj L 



jotSo 


• J ij LL^-jj^a JJuLo ^£jojjS* <J1jI jZ^- ijLo ^£jl$LiJk Ij c.Jj3jJ o3 jS" 

J 0Ij J4_Lo J_) I iwL&3^_o ojl_J>-l 1_o A _> lJjL-SL ^cj jLj aS L^>- l_> 

j—* jj— 11 1 ^—> Ij-j>- ^ 3 ~“'*•" ->~lj ojlj-o_* _o jljl.iCjl.. i 

^jZ»j .Jjlo3/ ^jla» Ij AjjSs^- j lj^>- i «-- , '^lj)l o jL> j3 j c.JjIoJ^L j Jj 1 

( j-J^_>- 4 > J^L^J I jj ^_o i*_^Jfc|j_o l^ j * a L ^ ji_P l_3 jSjjo J J>Joj jl 

ijj_>- ^j L*j2-*jl_q jig ! jl ^ A j W ^L&oJ_^o j3 .-Ujj_S” ^woLj ^1J** 1 
j-* ^>4 CjLJ! <_£l^ J>j- 1 -‘‘ j J^- 5 <j~~ (_Sjl£jL* t ^ 

L>- Jj I j^j lj o -LJo 3 L>cj 1 ^jjo ^ J Ls j J Ia ^ I Jj I <Lo-& L) ^ I o j I j j Lo 

Y 

JI eJ t ljjJLlj>- J Ij I J jj ^1*_> c ^*^1? ‘*- J l~^ I • -^S" jJ ijj^X-Ls? j 3 Ij 

^—& { ^—^- .3l3^o ^j^Swo Ij 1 J jP ijl_£_>- j3 LL-woj jjji (JjjILo j (JjjL*-o 

^jif- AS” ,_£ JJ2S- J Jjlj jljji J-> jj!_/•! 

^L_s3 oJ_jI -wo _& jl ijljlJjL^- jl ^ .>- ijjj>-Lo ^1 jj tjljjL^Uuj31 to-LJo 

Lj jj 1 ^3j_& LaI—P^I 1_j ** jg OL_gJl j^-* 2 - 5 l-^l 

Uo^i" 4_^ C*jl <j-it C^*Jlj •-^' L ^ 5 JJ^JJ iSy^jy. 

jIj-\j ^3 1 JuJlJ.^ ^P-Lo j o^lisl 4_^>- jj 4j tjLol .~\Jj3^« Ij tjljJuLwo j3 
lj 1 j_J>- j 3 Lo I . JJu Loj <LLwj j3 L& O jS* aS" 0 3 jS' I ^ I jJ I j j) I JJjLwj jj 

j U c 5jS' l5 _J^-j 4_S" yJ.Jijj oJjj c^~l? J-33 ^U^l&jjj 

^0jLj3 jZ*j ( jXjI3 4 _>-jjb . JJjfe3^o ^j j_& 3 L*jI j 3 t 31 j^_j! 

^ 0 J_j I Aj j j Ij (Jl^-wwwj j) LoJ& A_i t XJi ^o 0 3 J jj t_3 j j ij j I Ju L>- ij L^->- 

^jj I *S 0jL ^jj I j3 La^jJIwwOjJ 4_>- j& . J^t^o jj ^ j jj ^ ((Jw«lS" CjIS jL>o j)) 

o j_j t_3 jj j jj^j^—33 xl^o 3jJ>-j4 _> Ajj__5o^- ^ jj jj^LJa_>1 

lj LoJj>- Lo (_£j ISj Lo ^ 0 Jj .Aj ^3^ ^ j • ~\i ij I A^>- j 3 j^j Z3*^hS^Zl~a 


1. Richard Paley 

J jl J^j ^IAi-Uj I jS ^6i_LaLL^ i_^4j Ij jj aZ j& jL^j>- cIjL^JI j3 ^1 AH3ij .T 

.a—,^> j5CL lIjLLsj 4j 



rrv 


^4jj_S* Ia (jjl_^_a CjL—>• (^4_P*-j_>- j IajL_Sj cl_AdH-*_9 c )g*>c^ L jd 
Ij jl jl yZ ^-LS” Ij-s^l L-> ^y 3 j^ jl y^~,s2~,s2 >cj jLww^j c Ld> d-ww^u j 

t si j^A I J d-w^*-wwa 4_^Ajjjl <S" dwwOJ^a ^Ii2j4_) ^Slo ^ J^*J j^ ^ .1^ ^wvi? jj 

j La_SnL?I Jla^ 4_> 45"^jLaj .-LJoL «^jw«l5" CjIS j-Lda» ( j_>1 jll> jl yy^ 

4_> .^Ldpl jl t JCZs>- 1 5y ^a odj d^*-Is? d^* 


l^oJ—o 4»S"^^ol_SO_A . dJo^_a ^LLwoLS" jJ 


J do yZ-P- ^lA4_d>- ^SLd 

i ^__A jLo ^jlAodol jjd>- 

^IjjU ojaj Ij ^*_Is3 y> dJdol yi jl_Ajjj ZZ-X-Ab ^-&2jyj 

dwadodol jlSlUA Jj—i (S\y 3 d'*'* ^ y 3 j^Ll—>- ((* * 1^ d>L_^Jl)) ^ lg 

4_S” dd ^jl* a ^11 JL^ y^ j-^ Lgda *dd |*-a! jJ^l_>- ^d LI 

4^ Cdl jl $d~I jdwwJ jlS^ ^ w£? ^ 

J ©jloj^ ^<»Ip yi d^LslIdSl L yA y 2jyP>u ^JJLw? d Ij p-)L jj1?4o 
. Zj y^ o -)-«— j-S"" La j I C_$L>c^o 4o d^l^c-w :?jj jl 0 jL)J^ 

^odkLda ^4 jLj j-i 4_Sj ^x^Ab OL-^Jl ^5 sj2_) L (^jISjLo ^jSl 

dip)) J (^J d-> LJ->Cj J dwwal jl jdl ^X^Ap ^LaJJuI j$ 

c ^ddu j I ^ d C_5^° ^ ^ J ^ ^ LaJ^ j L«_^j y \q ■> ajj I ((1_P 

L*°jljjL^ ^ Lp dip 4 _j Ij c^jljdw^lj L&L)I ^4l<>j>-jl 

L dS ^jL&^jjj i^JwaL^j ^1 ^1 y^ y*y* ^y*y* 

^jdo l.-o- S' Ij ^jlSjL_^a yyy& (.JoS ^jdo ^X^Ap C_jL>d)l (_^4_) j^2j 
4_)£_>-Ij y 3 l, y~^£'yi -AdJoldu^a ^d-Lddolp dul j$ 

.5 yZ od^ 4 jL)I jS ^\sy l)L^j>- jl ^IdLdj yj y 3 i^y^AyA* 

d j~> ^y b ^r-^y tsyy^ if^y 

<sy. ^ Ij Ia yZyJ{-) Lo«j 4JdJ I yi j y jA I 4_j L y 5 yi j I jd I ^Zx^iS^- 
< jL>dl ^4 _j JiA jl .Jjso d--wwSwj ^dJu j^j L dld3 jA z^jy^p jl jjg) 

jj_>! ,(djl" olSl ^-dJo 4 j ) ^ y^iyA jlS" 4j ^jlijLo du I j£ L Ij ^x^Ab 

U d-^*-a«^“ J ^ 0 JIJ j L*> t_5\J j ^ ^14 . /P ■». /P >- /I 4S" d-wa ld_a d 



^c**u*>. joi&j YTA 


^ ^jlSjL-wd 4S" ^J L& 0 J l _9 j L-o (^jL-O ^jLj .CA-wj O-LJo jLjjL^J ^ y?>- 

UL_> 0 j^Sij Lj jL«v^ c—> y-^~ ^1i4_S* -LoL>c_ jI* L>-jl tJjwJoL 0 ^£ 1-Lo 

cSsj 4 1 ^jj AJl^ ^A^Jt> jlAjj j$ j^ jIS I ^S 'I 4_> Jk 2j . AXjIj 

t3^Jo ^^0 jLjjL-o LJ y>- ^j*Q*>z~a Lj Lx>c^Xj (_ 3 1 w\>>3 ojlAll 

.5 ^Jjj3 lg*>c-^ Lj jl ^£jLSjL^j '^L^*X>j ^X^*- Lj 


^jlTjLu <JbjJU 

4_)^_>-lj <._flj_ j L&w\_sj? jl^->^_a (j 1 jjw^wJL)I^ jllI LajLxa^j jl (_jl j£>\ 

AjI<jLx**>I^ojL ^jjIL& jl j *^°l i> —- 0 L^j .A^jS" yy c^jLS^jL-o 
Lj ^SsJLwj LJj c jl ^ t AlloA^Xf jlSjLwo jl y) ^laj lSL) 

1__) ULj <law/ 2^- jl ^x*j ^'j^-> NL lj ©jl^jLwo i^5\j wc^>ei-v^I» 

d) 1 ys 1^0 i j^*s>e^iJt> .A^X>Lj ^^ ~q iljil jl ^^y Lj .S^3 l5\j ^L-oLj C-wol3 jjs 

ciC L cA»IA_jI lSL) ^1x_) ©jl^jl_~o t_5\J C^<2—^ i-S\J 

jlSjLwo ^Uj ^^Sjo ol^>eJ^ ^Sjjy jJb L y t^jlxij l_S\j Lj ti^Ssj jy}y> j^3 

UL) ^ I 0 j j Lwfl j 5 j y>y 5 j3 ^ \ jj j I j^AX I ^ ^S" c ^ ^A> y* c —*■’ y*"^-* 0 

cJIjIjL^? jjjI jji^£jy LlJo .-LJoLj <lUoI^ ol <u Ij ^Xj j^ 

5^z>-yAo < _3^L^2j ^j jl I Lj c-\Xj I c_jL>tXjI !?..«*> 

yS oJ-^P4_) lj j I \aa>- c^L^Xj! y t-Uj I 

s •jS'jLS' t^-jta^ys ^jlSjL*. lj ^j^<L>- aS* ^ 

jLSjL-wo)) ^1 j-i .AiS^—a Ijlo d^w4w&l jLx>-Lwo Lj ^l-\Jl c^*,.<?■>.>- jl ^j 
j y)j—a A - ^2 ■>. ,^? >- 4_S" ij I -\j I ^ C <W2^j2>- t_5Cj j -\j I ((0 

^J_^^O ^XwJj^J ^L>ejl jl_pl jLoJfe Jl b ^ ^jLSjL-o ^i^S'jLS' 

jl t^jjj2_) j**x—> jl lj^_) 45"jj_j I Lj c jLLjCu [^ jl^- C-jSw>l ^x*_» ] 
j lx»wo ^j cii^>e_wo L L& ^ La aJ Lj Jlo c I 0 ^jy ^ ^ ^ lj ^j LSj Lw^ 

4j Lo LXJo iJXo Lp ^ JXj I ^3 (((_£j I5j L-o)) 4^" j*SL) Jk2j j2 Aj Lj 0 j I Lj j 5 

( ^A_?- LJ L>rX_) I Lj ) ^ j Lwo 3 Lj ^ /I ^3 t_SCj ^ A^_) ^ 4_>c_Jo <l5si_) t cJA-wvwO 



m 


jig ) 4JbJo A_S” 4_> ^aL_$\j L_) Ij -o AJ,_>1^_9 aS^jj\ 4j .CAwol 

b <jl ,jU4jj^j j Uc^lj jl K J~*^— 




lT'JJ 1 


l5Lh sr~~ ; j-^ j' c>AjI — (*^\y 


•,141 


4 S" ^j-> AA>- tjLwfl ^51 .AA-wb jbj^- 5 *" AA«-owAl j\ tj I 

^Aj^LAj y-^ Aj^ j ^ * L_! 1 IjwLo^_p 4_S! JJlo-LJo jISjLs-o ^^_>LJAo lg^>c^o 

lj 4 « ,^? ■» > /S >- ^jlSjb*) AA-vjLb ^S1 L O oA-O (_£jlSjbo Aj^l Aj ^S-Lo^j 

^jtjL-ol lj ^jlbjbo ^oAjAj t^b ^-> •«—■wwoLlo cALJAbjl yj ^1 

oA_J> jISjL^i l ^ 4.^> : >^>>- J^Jbcj •ij ji 4_LoJ>-jl .^b <g *>c-JA) tjl 

. ^ b jig > La^jI 5jL-wo ^ojL_>j^ (jIiji^>ejj aa_>- ^La bbo 

jUI / *._flj jxj lj ^jlSjbo L)l4t^S" lj ^ 3*^^ J u ^ j>cj 

.JU^ 4*Jlk* jUljj^ OV\fi) T jjJbl^ jO<W) bjlA^IO-J 


((^£^15^1Mj» ^U^O 

^OjL_)j^ ^Jw^lSb 4_) ^o ^LajLaA y> jj ((^jlSjLwo)) {£ b j3 ^LbolAo 

Lol cL>- 4_) bblS' ^jy° ^-SsJ lAJ y3^A jlS"4j CA^IALo ^b' ^y*0yo 

4 > 4j L_S^J - AAwwJ j LS' ^ o ^y>z—> y—> I 4j>c_JL_' L>- 4_j ! 4j ^ ^j^o 

. I 0 I w ^ ^ I 0 ^ . 

oAjj 4_s^>c_JAo ^ y2*- ^““J- 5 J- 5 «(Jjl5jL-» ^ajlj 

L_) cA-AiL_) L) ^ cbA^A^** ^tiy ^ _ CAww^l 

4_S" ^ ^5b ^ ^ A cb° ^ >eJ t -bb L c^jLa-^>- ^' 4. /2 * > j2 >- 

JlA. 1^ jbj^j>- b I 

^ j\J J 

4JL_3j jl_S"4 > ( ^' L yL L> Ja > Aj^j ^jy° iaip 4 _j L)^•»—^>”Lv^ ^_^ > ”^ 

y^Sj o-b (JL*_9 j ^ £?< l > ?C-J>- J -^0 A ~,(Q *. (O ■>■ <A ^ (_^ £? CAwwol 




-oL>- jl ojlj ^j-> I bl .A-A1 j 4J19 , 


1. West-Eberhard 


2. Brandon 



Jol&j 


^ & j I 13 / ^ j I ^-> ^o J-* l J ^ ; L jj <lJL) Jj I I ^ 4_tfj Lwo 

^ w\jjLwwj& 3 y^- }j)*$ > (^1 jj ^j IS ^iJl>IS ^Ijb o~Lj CpL^-^ - aS" j y<f~,<o a 

^jLSjLwo oISLl_o j^__) I L .((_L_)jl^ (JL» S' a_> _^j)) ojl ^ 
^s>- .cL—wol ^SLbo ^w>-I3jcJjIp jJLj. 4_j aS" wol jL*_9 ^-XL)I j$ 

j^L-^p jI^_&LiJ jl jl ^lojL j*-> jlj^3 

J^j - 5 b ^-~~“j - 5 L^ol l y«-* *j j b yb^rr- 

.d—w-o JjIJ c£jr 5 ^ .-U^S^o jl^jl 3 ^_>- 

l_) I J*j2> c3o lj (j I 4_J" CJwwO I ^ 10 -L) -L) iSj Lo L& ^““ijj'- 5 ^ j' 

^woj^_j ^Aj L j-> © jl^ y— j I ^1*—j OIj-S' 4_^J \_La o jl^_o A3j-\_S" Aj olSj 

jLj_>- jl 4_^ ^1 ji\ jl ^IwJ y* .Cw»l jlyLjl ^y IjjiLwol 

y^o_& l3_P ^ t((-L_)IoJ_Jo jyjL_«j)) jL*P iJuy^A j3A_> jL>- yjLj3_^L 

ja _> CJ-wj a3*-Lwo ySj>_a b l_&jl ^li-J AS" ) Ls^ 2->- yojLj3 j'V-lLool 

wi. ,^> i? o » Lj ((t_s w\__&)) yj ISj Lwo } L>c_j»I {J y y j Lj 3 L Lo I . ^ j I $ (_ 5 1 w\ o 

1_j Lj -L*_> ^ 4j>c_jl_) uSsj *bL **£* ISj Lj i I jj ((^ I <\j Lj IlJo Ip 

.CUwol ^jLo^JjL 2j£\ j3 

(.((^jISjLj)) (^ojlj ^L^o ^Lgjl jl c-jLi>-I 

0^LiLw<i| (_^jl^jLj (^©jlJ jl ((<j ^^JJ <H9L )) tJl*jL>- ^1 <bS" (*l^wwd| 

^ I ^O j J b ((^jLSjLj)) ^ ^^jlo ^jl-\j ^wA Jl}} 

\*A> cO 


'j^J ‘pij? J 
lj LL ’ ‘^- ! L^L*3l^ 


J-Jj lgi>- L 1_ ;L>tl)l ^jjjl <£ 

} ^l^il L C-jLj J\l^2^2sL 


d-^-o^&l } ^J>- ^ Jj\S ja^xj jl La^jISjLj jl ^jL^o .^jLo^yj ^Jfel J 

U jl jl a£ jLaLo ^LwJo ^£<Laa~S ^lojLJ jlolS' 

jl 4_S" jljljjL—^^J ^jL—o jl L td*—o! A3 y A_^_jj>- ja^> 

Jj J_j _jljljjL_*^j ^4_J^l ^LJ_ jlS'jJj-js- L & o jl ^>^LjI 

fi * ^ - 

4-S” iS^ J-»' I «Aj ^yAA^\^} ybyr ^ ’rbwO (^jlj^Lj JJu I^3 . Jjlo J_o I 

}y LJ c J3 S' I I5jI —j 3 yL >- lg*>c-ja L_) jjJL j - Aj JJuI 



m 


La o«JL*_9 yjl cl)LS^^ci31_»Lfi_s LjS" c«*wo ^*_a jyl?yjl ^ tJj 

^ 4_j^2j aS" 4j jSjl cJjlo-LJ> jlS"jL-o ^ J-- 5 ’ - k ? * >c ^ a Lj y> jjl?4_> ^yloyj 

lj yiJL*_ 9 yL_;>- j ojta lj 1)1 yl_£ol ajL^LwJoC^j!_p ^L*l_^ 

L_j t J_) I <c^_Jj I ^ y^Sl> ^ ^j^j ^ *)Ly <iS" La y j ISj Lwo yo j^l • L<»-Jo 

jl cJLloJ-^l .ij->-j4_> ^ j- 5 ’ - i^y Lwj ^./jlf 1 )LqwA y<L>e_jo j.i <S" La jl 

.i/ wLa| y>cj ^y I JL>- u5l^-S" ^wA jL tyJ j-J JjIS LLj Lflj yL>-LwJoylA lg,■>/?! 
aSU_j iLL-wol jl.ijj_j >~^_j ojyj yJb(jLla >1 jl Lg-L>4_> ojljjL^*) c_$\j 

.LL-w^l o-LJo jlSjLwo ^j_>- 4_> ^y^ys j.i yJ^>c^wA 


(jl?^ yl 

L^s/yi 


jjji*; b ^ *_V 

^ 

iljjJ 

b ^yJb*) l_£j 

./jl.'lv 

^ 5 y JLj 

b Jb*) i— £j 

yo*£ L J^** ^ 


JL. Y jt J^llli 

b JL)f ♦ 

y. J5L 


•^j>j L^^tyjy LJl yoL JiojJy j yUj J-V yli" 
yjlSjL- wo jl y cU^2-9yo y>y y-^-> yly LAojI^jLs^ jl ^./gu 

i -1^9 yl_A(, ;l c_5jy yl_A^yijy LJI 4 jj-^-> yly .Jjjl.ijj_>- y yjjIcI^jiSwi 

y'J 1)^ Jjj jl^y Lo.i4_> <L>y> c_Sl_» LgJu jL) c_Sl_> (JLwo j.i yk c 3yL>- 

AjL^J 1 y ^y_^j£? i»»jL>t)o! 4_jjSl^- .-Lw-jj^y jJjj.il j Jy*) 4 j jL- ^ y v ji 

1?LJJLwoI l_A^yLAjjj ^cj Lu jl <S"jyi?l)l ^JjL) LLwwO yjJjL) yjp^- 4_> 

lj .i j->- yl-A4j>-j_>- ^Syj I yl y t4_) y>eJ L J ^y j_aL> l)lS"-\jy ]gj? 9 
jl .-\jj^l ^9lS" l 5”Ijy>- JJul y ^y° tJCJi” y-wo 1)Lsyy y^ 3 ^ 0 

^ y ly>- JCul y ^ys JJJL-vwA cl^oyo yJ I La1)I ^5\j ^ ^ y 

^y 5 * - ^La^ yy yllS* c^-Ly <^^3j 4j ^ ^)^ 1^^^ La 1)I 

Jjjj_9 j jJjj.il 3 0~° j- 5 ,_r^ cSjl-iSoLii b 


((jL i_5l ^]L-o)) loJfll yy>- yLoJl ybo ji 




YfY 


^JdodJ y—i y>^ ^Sbo jldo .dd I jLqwJo 4_) ^jb>d>l do j»o C$sj 

ci\j L^j— j ^bdob^- j ^yy>-<l^aj>- .C^l jjjI^I yjj&j 

C^-LpLw^o1_J jL^^*o Jj2j I^d d-^CJ jlSbbjJ jjJ I jLwO _ lJLwO 

d^jJ »/? jlj^_j ^ t 3^_> ^—■S" ti ^Jys>- i_.Lj 3 jLd^oj ^AjLwO b jlpl 

4_S” Ojtaj-jja l^-H 5 ^jldS^d c5^ J^ 2 - 3 

4_S!_ jLdol—J (JL? ^ J—) ^J>e_) jl j+s> jl^_> jLpI l_A4j>-^_>- 

jljd \_y bJj _dw>! -bb>j J bb (S^j* 

l_Ajjj ^Sd jo jj y*~^ iJ jjJ jjjl^ji d*-wol La^_*>^ y LJ I tjLwOj^ ^JdodJ y 

ddj ^ Jl>c^o 4dddS* L&^jjl jl cdjb Cdbl y^~ y L-o 4 _j d-ww^j 

jlddd jji^j jl yS>- y lj^“ Lftjl ^l-A4j>-^_>- 

4_S" tilld LaJ^-SoI yy— Sbld*i ^bd l_Ajj_)l _& jl .dd_w_A jlol 

. dd I j Lod 4_> ISj Lwo m j b Ld» I)) 


Jsu>tO b I3I0 0 j 15 jLm^ <X> d djl^jb^ 


j ]g«>c^o L) 0 )l 9 jLwO C_SsJ 


jj k2,>^ u o\j ^ y^(^y 3 diS" LJIp ^ddo^j ^jd>- <u ^woU 

jj_) I .d«w^~_ > jj3^ ^slS" (^ojldl4_> I bol .dwwb odd jlS^L-*> ^ y>- 

Jl jl di^ ^ J_p 

JjJx; ‘ 1 •’ ^ ^ *" • - 1^* 

tij— J j' 


-L 


r- 


C> 4 -~rO ^d 1 ^ 

) lg*>c—^ ojl^jL^ cSsj ^—w^cSsj ^1 Ijj j .^jlSjLwo ^1 _p ^4_d>-(T 

^1 t_S\j^-d ^_ j ^_S\j ^ ^x^bdd^wvoj ^S" L&wd? L ^d 1 * - 


tjLJ^ 4_j ^ ^wvw 0 ^S* ^La^| 5d>- ijld>-j^ c_S*jb ^ 

^Sd>- ‘b'^ 1 _>“L)L<»wA j ^<S\jy>- 

djldj jl ^Jdjj Jd^- d* 


tddLo b ddb t_5Ldo 


0 «Lw^i 




odd jlSjLwO ^d 1 * - b^>c^O ^La^SjJj^ jl (^^^d>e>a jb-w^J jbdo 4_) ^l<b^S"^_A 
I 0 y ^ 4j ) ^a ytS* Jj 2 j I^-d 4_> l_A A . ■». ,^? >- I j I ^ 1 0 j b . d«-wa I 
^ 4 _p ^^j>c_a (j—^ I • •••_9 'jb> ^ ^S"l ^ ^ ^lojb bo I tdi yS> 



rtr 


lj ^L> Ja_jI(...j ljl« cl51jj-j>- ) l ^a+>vj* OLs^>c-^wO jl ojjj 

4 ) lj I^Ij L-Sl ySi ^-a OwLw^Lj /jL» 4_S' ^jljS*.^_a _ ) L_$l jlj >-! ji 

I—d J jljlj-* jl CocJa (j-JJ J^ 5 ‘-*0*-’ iA^J 

^y ^SL^ I t s i j ^ 4S' - yS> ^Jw^S^JL) o yji} L ^ 1^ Lo La (j^^Lwo ^s>- 

jl J^ 2 -^ 'j^ 5 jr—*^ j-d' y* lg . w\ ) lo J Jo jlSjl—^ 1 Ajl 4 S' jj—ol 

^>1 jU ^A jlwol-Jo^ JJO^wJ j jl la I . jjwwj jj—wU j lg«>C^O 

4-P*r * * ) . mL^U l g—A ji* ) ^ ^*1 . ^ -a lj jl 4—S' (^lojljjl-jl 

jl 4_S" jj-wo| i t_$j> ^l_Ajl > jl (_£ ^ w °jj i^— J la. ) I^l« I * jl ^ia i 

^£4j^ ^l_A jl_; 4_j oL_So I_) jj—ol Sj Cj—j ^_S" (._3_■' btjl* 

.( 4_l^j 

j Jjl^vwO |^ 1° jl jj-Job y yJ I jl l 5\J ^l-\S" i £ y£ 2J>e-JCwO jl y> yA l I 

y$ jl ^IjS" j—i A .-US' (_^jl lo 4_) ^ ■..<>■. ,<g i ^jj jll« -\j lj ^jj—o| 

Jj2j>- ^1^ J ^ 4S" Ijj 1° _y^j _j~! I “l _9'~° lS °^ J j^r 

-UdS'^a ^S'-lj i-JjS'jb lo jA-> t-llo-LJo ^l_? i^r°'^l-5 

^_jjSjb jl (_gIjjl iijli jlj3 ^Mlj -!a>- (j^d J- 5 ^ lS^"^ J- 5 

jl_>-j^ -L_) 14_> l_JUo U!j-LJo4_) ^A ^Ia Jil^- aS ^jj I l ^ySj o-\j^ 

^4j-b" 4 S' UU— 0 I jl-\j ^jj 111 .-ll^j_vj->- l^j jl j*_) La jl y* 

^\jlo S'! !u!-w^«-o jj_)l 4 S' 4ju)l ^^jl-l l_AiwJ^Sjb ^1 ^Jj 1 * 


^J5wi4_j La^j_-^jL_9I ^La^ _ j I jl ^Sjj_j c jl-U->e__! jlj^^ i Sundci A 

-U>^>cL« ^jl>sj^w>- ^jl5\jLo-Jo ^jg-3 (_^LaLa^-'Is 

jl j-> j^o l ^ 0 * 1 l-Aoj_ji jl (_£lejl ji LaIj^ 4 S" (^Iaj_^4j o-L^ 

LaojU jj_olj^_j ^}\ jjj ^^>-1JJ (Ij-^ Ot>l3 jl ^L>ZJ j bZji jl yS 

(_£4iL_^gI4 _j ojL>- J cSjj^tlj-> l y^ <• y->‘y> c^JjjJ jI i_Sjjj jj lj>- . Jjloi y uSlio>- 

^jCwO oSjjj (_^a y j 6-U—->■ L^l 4j <-_Sl>-/ jjlj>- j j ^l 

.^1 _ -Ijib^o J-Sw-> lj -Ulljjjl 

(^o y j->- yyy^ cC^x—w-j jlaj jl (l—Ll ^^_jyy ^oyy>- yiy cSjjj i Borneo .Y 

•(*— U^l (^jJjXl jjJ^S - t jlf>- 

•f— lS>J-^I Jilj^l^^ 5 jl ^ jl ‘0 jiyr j^J- 5 


1 y b y* 


: Sumatra T 



Xff 


4jwb” j 5 aS y3 yS* yO Aj>- yA 4 ^_jb <L*J lla^o y jyS 5 Ilj L) bf b Ia U ^bj I ^ 

^LpL (,^j^j—)\ jl .jjw^ol 4_)l_Ji«o L>-jl b y^^ y 

oJCjbol y*^ jLwwJ 5y>-j l_A«w^ ^bjb ^\ y ^jI^L y ^ <Cwb" aS y> I 

^ y-^ aj lj jlbjj^j ^ yr 3 ^L*j b L>-jl ^IaI^L jj^-sl^ aaI ^_>- 

lj -\Jjl-\j jl jl yi jlSbjjJ jjJ I 5 ^y- ^ ^-b^o jl jl lot 4~\^->l yS>- ^yO I J$ $ y>- 
yj 4^jl (_£4_b^b yj I Jjlo-Lio y3 yA yj j y bb J 4~\jj~\bb Ia<, _ L jl ji jl 

y ^4jwb" jjbLo jlbJj^j ^Iao yj jl j .jjjb jy^ lj 4 ^<cwb" ^ ^j^b 

^Ia4jLL> jj_jL>c^»A . Jj 10 -LwJL>c_0 ^Jw^lSsj lj Ia (( I ^ )) jl ^lo y3 4_Sb ^t<A 

^a .,^?.>.^2 >- (jl4-> IjU ^Cww*) e_flj4b jjljl jl ^bb*- ^^Ssj^ jLwwvu 

^ y*Ty* ^£A*/9*,/9>- I^Lo 4b ^^ajSbb>- y^JLi JoliLo la«>c^o 

d—wjj jlJJwo. JLb ySj o^b o y^ l£° y° ^ o~bj 

(.JcS^a yjyy Lg-a ^Jj Jj>- ^41Ifl!> .0 4_j 4 b jA 4b Jblolbl jblb ^3l^*J>- 

((d«wwvu j lg«>c^q)) ^ ^- > “ y^~^J ^ ^ J ^3 b>v^>-1 1^ b L) d—wo I y j^"^ 

_ 3 A _> ^_woc5b jl !-\j y^y-A j^Sa _ 1 <*Zjj{jLL-a ^b*_a <U LJlp yj lj 

c(jl^l yj ebb L> ) c-\jl<C3 / I j3 lj Aj ^ i_$b j yo\ yj aS ^2+>*a ^Iao-\j-\j 

.1 jU ebb y&\s>- ^o-\JjLwo y^ ^b ^ y^J jl 1 ^ ySj a£j& 


4_) j »LJo J Ibj L-*i Ibj Lo j ^bb ^b* ^jia-wo j^-o ^bl ^ -\A I \JliA j LwvO 

ebb 4 _j j JJj jlbjLo ^ jr^b ce_J I ) (_^jlbjLo ^ A 6 la * .o ebb 

^j_jl U^jlbjUo ,^j^_Jo Juli CjjL_) —<b^b" ebb ^1 jj ^^?Ij>- (_^ljL 

<?>c _j 4_b ^ y>uA_) cJjl<L3lj jLLo 0-LJo ^yJ^jA^-j2 e fi_L>c^3 ^jla .*j 

jL« L (JL« .C-*-wol o-LJo y^-° a ’yy jL^j ^IaIjL j-LJo 


4_S” Lwol ^^U?! jj-o^j y# J LI y^j\ yj L-ol ^JjL*" <-Jy>- y\y^- jl Jjj • Nlslsys j 

C^jJLa jl 4 _^b y* y\y>- jl yj'Ai'y±S>zA 3 jl .JCSyA tjbf pljl yj ^jlbl jl lj jL^oJ^Ujfc 

.y- C*o.l J cbjjj-^l 



m 


^ ^|^_)l) ^jL^Jo jlSL\jjJ CO-L^>- jlSJl^ iLa^J^S jL jlSL\j 

y& l)Ij-L^j c^SL-Jo jlj-L^j c( j^ jL^I^jI L ) ^>cj I jlS-U^j c( 

jlp j—a t(oJ_)j^ (_£AJJ>-I_9 ‘‘' < (\y i j*-*-* jS ) o-^—jlSL\jj_> A :>- j* Jo 1 > 

^ jljl^^“A jL (,\j^yyS>t-S) % )I j^S^L^j^l L> J* ‘•J |_?" :>- 

i^^yj (^LA^jlSjLo jl a_-*_a La1 a.s^o jy*~> ^-a jl lj t jljlj->-J-g-Jo 

c JLjLa JlSo—^- coL^x»L aL_j cJLJoLa jLj cjLiLAt_S" y> A_l_^_>-jl <.Joy\^yy^*- y 


UJl, 


t La j L is>- L-o ^_$L> ^ 


^La^I-LjI ^ ^^ujl ^ 0LSsI, *J s 


f 

La j I llS" jL 4 _j .LL> 4_j La^jISjL-o I y£\ ^ jLiLAjLij 

Lj 1_A ^£y ISJ L-o —o ^_> ^y^? y^a 5y I ° jj—> 1 Lj y 5 . -L ^Jo yjjA 

j£j 5 (_£ y^> jl Lo| .-\jlo-Lo I yS j jSLjlSL^ C 3 j «/2 i Aj aS" LJ—ol ^j La|^ Lo 

j I A_S" jl—O y-^~ ^jISJL wo ^AjiLLo oLoljJl ^ Jj2j I^ Aj La jl ^£A_^_a 

La jl .-LIajlsL jLLI_LaI^L jl ^NL ^ L j 9 ^j*j_ -UjS^^o ^^^-Lj 

J-bL jl id— ol La jl jl^ y LJ-«-L>- a5" j ji'L ^ l^La^jLSjLwo ^<L>c_jo 

eJJ ^jl jUbjj C-bjL JL J^J l_A jl .jj ^Jo ^A y> LjJo ^ y^>- ^ &Joj 2 *- 
l t- " -*— -~o I AJJ3 1__) ^La LS' j Lo jJ > ^ ^ i*J^ I ^<2 9 _ &y j L ^ j' j I A j|j_0 

o^jLpA_> .AJ-jS" C_5jL jL^««j La jl ^oj|jj>- co-LJo c_9 ^>e-^ jLjl_A jl ^>tLwo I 

jj IjJ L ^^wl*JJo ^SLj^J yj y*3 ^j^2j Ls^2J>- l_SL^S* A_j w\JJJwwwA p^j y£~ l_A jl 

. *Aj lo -LwO jlSjLo 


l^Ln 3 ,oU 

C/t-»—A^ jlji A^JUa» ^jy* lj LaojI^jL-o jl oy / ^A ^S*jjj L> /I 

— « lj ^S"j_jj ^O^_jo jj-jl A_s" ^sJ?l_J>- jL^j L^La^jLSjI — wo Ijj — 3 
lj La ^jlSjLo ^S" wLLaI ys>- i*_Jj>- ^ _3- > “ a_j J Lo aj>- ^j c-LIajj>-Lwo 

ijL—o .wLjIo^L > ^^Lj^jjjL^- a _> ^_«o ^Lai^jLlS" ^oL>_ ) y5 

cJUlo^b ^ j> b ^ y—^~ j^SLl—wo ^La j|j_)^ cwLj^jL JL jlSJjjj 

j J ^j L_>- yj. J>- c d—wo I 0 ^ L_91 j L_JlwO 5 c -Lj 1 0 -LJo ^] L>- yj j Lj l_A j I ^->tL-o I 



Xfp 


j \jj-i (bln cib^jbjL^o jb jb^>A_> (V^-bP - 

djbL? jlSbjjj cd«wwol oab jj j^jjjb aS" aJ jS"jL_A LI .w\jjbj y 
CljbL^ jl j^ j Julo ^jj dAjlAj ^j_>- ^o~\jjP , “ jlSU jl aS «Ajjb j^_) ^^Sb ^ 

cSbfc^jlSjL^ 4 _ ! ’J ^ C^bL^ (jI .«AJIi_S^»JLa _^5b.S jljbab 

c JJJLwwJfc (j Ij b o j .^o A yW 4 b" bfc (j I Jj J L>- Lo A_j A^Aj c -\j j I -\J j 1 j L>- 

^w*)Lwol ^lj_>-l cjlSLj^j iw^ij^3 jl ^yis>zj y> I ^La jj --b yA> -A ?yy 
La jj $wL_>lo^j_> CjjIA j jLojlSLJ a5" jjjLw_a La jl J-Jjj elSb^o 

ubu? a_j Ij La jl jjjj_>l jl ^jlSjLo d-w^ wL>- j^ ^_P” ^y*^^ 0 

. ^ ^5f j I j-> I j>=-* 

a_S" j I jl _ 1 cjLjj ^jjj__$b (_£a_L>- y* j^ jJ_> ^jLji^-Lwo ^j-lb 

t AW < ^bbjo A ) j b_P I 0 j_J iJ ^ I j b A > b>- l_AISjLo 

^Ua-^sl^ ij!j_« ^LJ C~J j>*~Jsy jj 

^jLlb^ ^_9)) 1^— Jjjl ^bA i Ij ^«jjj ^A-^3^_9 d«wwo| ^3lS") J^lSb jl 

^Ljl-b^ j^X3j A)b° jl (jLa jjl?A_> i(^((AlS^y jl^Sb ^j_>- J^ Ij ^-Lb^jj 

L_$b . ^ j L_SL>- j Ij b 0 J.£ A yWs>- J 5 ^ y. b'>b-A ^ b>eJ I b C j ISbgJ yWs>- 

*Aj b (J b>- *£* j2 LI t J-Jo b o -LJo J ISj Lo c-J WW~*~J b Oj 1^ j Lo 

^a_ow& ^ y^~ ^yAwy 0 ^ yj b a_L>&J jj& b -LJob Jili 

<ji y Ay. y^~ Ay o 

qA y^j >j°jtj A^isyy .x^y ojijjL* 

.-UjLj y Ij ^Sb-bb ^ oJ-Jo ^}&\a jj y° b)l 

j Lai _^1 jb_« js a_S* ^jLo^o_ j jLSbjol C-*^3lj ^jjI jl JAy Ij jj-^b jjjl 

^A&\a \a j^ aS" cJbjb ^jJjb>- ^Aj>-Lj Y * ^j| \ j ^ Lftbj^ 

y° j- 5 y^j (*-* j- 5 <j>-^l? 

_>1 (jLju1 _ i 1_&^j! 4^“^ 


.JC^ 





TfV 


Sf^-LS* OLJII j ^JjjSj^££*1zu lo bl jl5jLd ^<XoUjj 

< j ys>- L-slj LLojLsj j L^IjuI L ^^x-a ^1 jil aS s J> C-oli> Ll _y 4Jj5L^- 

j I o y> y a > IIj (j! . cj-wo I j L-*j j aLo (J Ij««o jj 1 S Jj! o -LJo j ISj Lo 

C_S\J ^O-LJo jlSjLo j^lDl^Lp CjLsJ? y^2S>- J ^Jj>- (JJ^ 5 

j j ^£j ISj Lo ^ 4_a Ij jj j ^^ la^g I 4j jj I . ^ L ^wo b ij I jj ©j I j j Lo 

5y i^\jj .CJ-wol o J-Jo ^ (JLo y2 ^LT y5 JjJoj jJ j jJjS” jLj 

j I (_£j L51 4 > ISj Lo ^ 4_a Ij^j 4_> j^b j jJ j jJ jS" ^ ^ ULI cj> I jL> 

.Jb^^ly, OW) ijlgjjLC—J j(mO) jjJul^ c(HAr) 

^J l&CJj ^J Jj>e_a ^£jISj Lo ^JLj>eJ ji y*>XX aS CJwwol jLd jj I 

^0 JjJk 5 ^J^SLLj ^ljJ>-l Ij Jj yS >tj I jl £jL aS cJj j£ jlj3 4j >-jj 5 j j^o 

j\q ) ji JjL o j I . Jj j j 1 CJ-wo ^ 4 _j Ij jlLa ISj Lo Cl-J L* - wo j^3 

jLajS” ^LjlLi j^u j jf ^ jlj5 <-jL>LI t_iJ_& JS”j:> :y 45” oLb 
J-jI .C~J jlj3j-J (J^bt-j ) jL5^-Aj-> 

L ISj Lo jl :Jb^ ij I jj i y^Sij jZ) / J ^ Ij iSLi I Ij ^ y^ yA 

jxj* tjj j^j b)L-L>- tLJb tLjj Jjjl^ *•—4jjj^? jlj^j ^1 LLLw_« aS> 

j ISj Lo o j Ij ^Juj ^ o 4-) ^Jw« L j jb 4_) j jjJ& LI t ^ IjS' oL” Ij ^j lSj^j 

C^wJoL ^ jJ>- Ij b c!jL^>c_jlo jl ^jL-Jo jb jl I j-> j j-> o-Lio 

.(...J tLijl-bL 4L«j>-jl) 

L) I JJ ^—o 1 &(jl ^jj j_b jl 4_S* ^jL ^j_J>-J ^ jig ) J^L>eJ 4 > 

tjl^^^ 5 !C-*^-^>cj ^y^JJ ^ OLI Ij 4 ■ ,^>^,^>>- C^j ^^j Aj^ j LSj L*» 

^jJ>-j4j (. 3^L2j jj jb jl ^L) j (JLvX^-l 4 j 4 . /g ■». ,^? >- Lsj 4S" ijbL J ^ ^S" 

^jlSjLwO d^oJ_J>“ j^ 'y y^X-a ^y^Usj ^L^Jj^J^"^ Lj-^ .d—wol O^LoL 
jl j_Jo^ jL-vU ^j^>- j-J lZjL)! 4^Jl .Jb yS jl ^3 Lo jl jjLo 


1. Gould 


2. Lewontin 



joi&j TfA 


$<> j ata j\J y^jy ^jy* d\yy* ^jj 

yA^ & yiSj id—wol ^ ^_a|Ij y L Ij^o 4_>^- o-LJo jlbjL^o ^4 »,<?.> «,<?>- 

cJjj_J. d-wwv^^Jj L La Cb-oj^° I ^1 y l_A^b 

-AjL ^—o jL^^- y I .2y-* 1 y° *A*jIj 4.^■>«^>- jl ^^j*Aj^jlbjL^> olbjl 

^ jy~° y LgJu 4 > j^bbo yy y^ La 4. ,/g ■>. ,g >- jl i_Sb ^jA ^jjAj^jISjL-o 

jb* 

Ij L>to I Cl*-> j^o L_S\J j Ioj j L-o l_$\j ^ 4 . /g ■>. ^2 >- ^_A l^j Lo 


jl ^jl^o .Ailo^/ ^-A jj j\S j^wOwA j|jJwobL>b ^ C-\jLwOj djLol4_) 

y^AL) ^_^*wojja 4i^->-jl C.JJI43^b jlji ^loLajl ^jy° y 

^yj>- ^s>t-) ^La4_J^>- c^1?L2j>- yy jjcboj cLa jjjb>- oljol J jISsj ^ 

I A jl 4 _>£_>-Ij ^I_Ac_jLlS" 4_b y ^_$bo jL^^j ^jl ya ^ 

5 / d^Lol jl y y^ t)L^p ^Sb> ^ yy-* jl.(^ \!\? ^]»\j Y) d^wwol sjy ^bojl jb 
4 > . j I ^p*- y I j I c—-• L>to I ^ I^j oj 1^ j Ls^> ebb <yjL*& L_$b 4b 

^J~*J W—’ J j'-S' 4 -! b ("J- 5 jipL JA- 5 

Cl«>-w«bjj L) 4 . j2 ■>./g>- l5\j ^yU^ol ^Ljl ^1 y LA^jojL.) ^4_^jA 


•^-dJj'cy 5 (bJJ jl jl £^y?y 4j cij-J> 


0 jjJy yjifji^j 

y oj I . -\j yS> ^y 2 t>e-> I ^y^ j lb Jj >hz>- y La y j Ibj Lwo 'V y^*~a 

d*>L_>1 ^1 y Jl*\£ -\JwwO tjLwJ j^1 wb3 Lj 

Ij ^ y- ^La jljj^ j ^LA ^1 .d^wol jlbjL y ^ jlbjLj^ jr° 


^LaoJ_j^ ^Ijb cd>w^b ^ y-^~ ^ U ^b^Abj ^ y&y*> ^ y ^S" lai?— 


jl 1jj>- jlbjjjp>- -9 cb^bl y>^y\ o^Lwo 

c_Sb ^__> 0 ^ j^> o*b lj jlbjj^j -3 3 tJlb y ^-A 

L_) jlSb^_ > ^I_A4j^ b^I«_) ^1_Aojl^Sb_ ^ b ^ 

jlbu *■ bLx>c^ ^yL> y\*0<i 2 y>- yyj^y Ibajl 



m 


^jj —U jl <c_^wJl j_j ^_.Jij>- (jj_>- ^3jSCjo ^l-Ul AS"j^jI jl j^jjjU .wLl& 3 ^^o 

iJlj lj2_UL>eJ lS\J»S" Aj jJ^Sl Lo I/O 1 13JJ O-U'^Ujo J 3 c3J^J> 3 L>eJ I ^*-wJa J U>Jo I 

^La4j>-1 jo jU_o j3 Lgju 4 > _J^r aS" ^_ol3^o I l-^U 5 ^~o Ijjo IS" 

(*-* j' J-^—-* j J t( J^>lSi .aj! y ^ t( _£j_^U- jjSLjS' 

jl ciJIaLjI j^_>- <■—fii^>c_-o j_jI j)U—* j* > °j^9j—«l A^Jj c~\j!aJ31j ^JwoISsj 

(jLowJL>- Ij _j jj jjl jj j3 ( _^ w °^-oLwwj>- JaULj _ jl ^JSCjo jjj jjo3Uj 

wUJ_w_& ^IjU AS" ^)IjjjU>- ^A_^_& ^»jjj .3j»Jo^o C^U ^JwolSjjo 

jj-b 0I3^>-jjs jL^ ^j-jL>t^ j 4> t3jta 3^>-j (Pax 6) ^0AuS"p-JaJj jj 


J-*j aS" tCJ*. 


(JT*^ <yj 


yO ji' Lr®^ - J j'- 


jrd' i*-* 

oJlJ. jj^Jwol^Jo <JJwo j*j iwjL>Jol la.* j jj (jI j - 5 jl 


L aS" ^ji)jj>c^o ^L&ojIjjLwo Ij ^]U>- ^SsjjjJ jSI ^L&IjLo U jjJatjo LJLp 

c -\j j j I ^/O j 3 3j->- *« 9j«,<a i Aj ^jLo jjiaAj t-UjI-U ^£~\jjLjj j_>- CJ-ww^j 

^_j I jS"^ ^ ^jj j_ U jl LftljLo j^j I j3 3_p- ^jlSjLwo JJj I ^3 j3 l_A(jl Ul 

jljU A «■>,.,* S' (Jlj_0 jjJ jjl_9j J*—* --Ul°^ jS" l~Lj pjfc Aj ^jLww^J ^IaOwALwJo 

_ & LJI jj—^o > ^ ljj_>- iw\JJ_www& (j Ij I w\J Ij—wwJ Jj_J>- A_S" JJwJoL^^O Ul jj-wol 

Ij aS" -\j 313 ^Jw« I^j Ij ^ 1 0 -Lsjoj LS"j L-o jj I L& (j I 3 j^j ^ j 13 j I Jj Ljwwj 

j jJa Aj I-^JjJ I L> ) Jj3jS"^^o C-JZjliajj ^iLi-Jo ^0 j3 3 j- 15 * - AjLJIwO jjl 

CJ J S' ( ^ 1 -& ^j J j_^0 c 0 «Xj j_J ^ ^ l-A t- J L>r < »J «A_0 l_£ c ( A«w»-wo ^ 

^gj I jlw« J I -V^_Jo (j lS"jj jJ ^j_JL>c^Jfc . (j Ij I _p- A_>- j J^a J 1_& ^jSj ^S" t L* O jj 

^jJalja j3 AS" ( jj I t-\JJJJo|jj ^wA ^So 3jj ^JbjLjj J-^* - jS(j JSC Ij aS" 

j 3 !wLJJwwJfe A_^Jo jLww^j cJS3 jS" IU L3"^J W ^ J |j^ 0 

jlSJS j_j jl^j^) w\jjfc j ULjil j 3 c( jl^j^o) LSIjj»wol 


1. meliphagidae 



^j-*) j *p ^IjLa J* ‘(Nectariniidae <^ 0 yJ 

L_j jl^ j—> jl jl y lj yiSj .( j^iS A_L2_>-j»jo !j T— \ * y j~><2 1 ) ( y^^A 


(.j L^-wo l_SI 5 1_* tLflj j—$ 


0 JjLa jL jl ^LaiJI__> 


■j5 AS ^ISjb^ 2yS>-J yAj*)}j cUl 

^ Ld I 


j* 5 (^ ^i^cy 5 

(^ l^J y*& I ^ l-. » — -~A L^~w»J A^QwO ^ ^ A 1 ^-wwwL»3 

ljlj^jl__>- t^jUL) j—li I ISsj y I ^La^*_o 4J>-^J>- .djlAJlsL) jLJUol y y^- 

y-* * 1—j jLJj^£ y^LiS c^-aL-Jo JJ^ 4_> aS" w\jjLwww& y>-yS' ^ISaj 

c_$sj ^jj ijl-\j^Ljj y~- ^yT !j l-Ajl ^*1 LwJj j 


Uy 


JJul_ a c~L->jta y^~ Jfi— jI^j A_S ( 

^2-> jl t( ijljIdjL^wwJ ) Laj^ujJ^ ^ (ijlSdjj^- ) l_A jy~*y^J I cLa^aLoA-wo^S 

. wLwLw_A ^_A ‘4r i J^-~! (S. 

j w A^Jj <j lj ^j U- tj LwO J ^ L^L) Aj aS C!^wwo I ^^0 yiS* y y IS i^y ^ LJa > I 

j I ij L^Jo I . d«wwo I L>- ^_a La ^ ^xS"Lj ^ j) L j Ip I t La IS c j La LS” j L_* 
tJjj^_S" ij^S"^_SS lj ^djj^LS a_S" ^_j ^j^lo.j SCjj 

i^LaC^w?^_ 9 jl ^ JJul_j (jLk >1 i^jL>tol La y>- L i^^wwoLjLo 

.X^ (JjStjfr pjjO—JJ 

iJpjL*_P j ^y^s>- yj jl aS ^jIjIJj1j>- ijLwO 

^5\J ^ Aj ^LwJ jl aS" LaC^X 4^- i^SC-^_>^j CjI y+*-) jl C-W>! 

lSLj ^ lSL>S" 


l5\j ij^ 3 ^ ijrd' -“^J^iy 5 

Aj S? ^0 La l_^AP y*Sya ^1 AS" Ci^wwo! j-\SijL<»wA A A Is \ a 

. 5 J 1 2 (_5 I Jk.,& a (. Juj I ^ y^yO I ^-A L J Julo -US"I y Lo ^ yA I yA J 5 AS" < *^ J 
1 _A lj 1 .A)jl^ eJU-^ cLa^jI.,^.^- ojjJ<L) tJJul jS yj J^s^- I y> 


1. Honeycreeper 





id^jj j-^0 »» lg ^pU^LjI ^1 ^_j 4_S" Ij l_Ajd9 jl (_5^jdo ^4_Pj^j>e>d 

:dwil_Ajj O-woj^ojL -Lil^i ^jjl j3 Jo>Lp jrdyf»-6-* -^^cr* t~\Jjta 

jL<> P ^J »j j-i A j3 4_S" d-wd j I j—> 1 A jj d*-~o j^ojlj Jfe L> d>*P 

jl■>* L? i ;L>tL_)l Lai^^oj_ jj jl jj L) j Ij L_j ^0 ^ :>-3 

C jld)jj3 ^^oLa*J L> wLA^^^o ^_A i^jbdjl 4 j>c_Jj j 3 .d 

^jj I j3 .-\j jd> 3 ^_> Lj dllj jl do2_>- ^_A jl /^SLjLwO j j1?4j 4j>ej j^-Aj 

_jL>-^j j jl.jjL>- jl ^»pl_ 3j->- la*>c-* L) 4 j>-j ^jjj ~^ < 4j 4^" ^3l j3l 3jSl ^3 

< j_J I . JJwJolj jlj 4JL9L) UL> 3j^T ^ dJjb Ij d»^>tJ ^jJ jJ C.Ajlo-\d> jlSjLo 
j_) ^1* L_Sj ^ La ^_j I j j_j j 0 j Lj ^ La ^j LSj l_^o 3 L>c_) I d*p L_) J_d I ^_s 


4 j ^U^jlSjLo 




cT-“ 


Lw^aJ >-■. 


jLj aj L ^3 jd 


Ljjpli <. La d-^*-<»o>- dj^ i*j i^Jw«ISLj .wI^L>cjIJ dj 
^Iao JZ\ jS a£ cUwol j^jI jl j ‘3jta Iddl Jxj 4^ d~j ^>eJJ-\j ^JJul j3 
Aj ajLSC Aj C~-j1 aS' (Jjj l*|»Jjj»J '£ ji 

Jj jl»iS4j Ij Jjl jj ^ J< ^ J ^j3 j I J t-LoL>cLo 3^3 cSj 

.^J 

J j^XJ ^—) ls*>e—a CpI ^ >LJ ^jjl jj j3 ( L_$jj J-b”JJ -Lwwol ) ^IjIjJ ^O^Lo 

-L I 4 j La j j—> !?■•>*< j_> ) j I j-j dj Ip*>L lg I . -LJi L ^« ji jj Ij 3 jj2 > 

LjJ?I iJpLl—^j? d-o Ijj ^j-w^_A 4 j j O^JuiCwO LAt_5jj jiS ”jj 

^ja3 jj!?4j ^Lw^SjLo*y j^2j ^LwOJ^L) ^jjljjLj .d«wwol Ij 

Cp I j^* ! Aj j j-j 4_S" _j JJ13 ^JwO ISsj ^ I L> ^. 3 d^-> Ij 

^ 4_o A ^JL>eJ do Ls^j J jl? 4 > 1 d-wwd I JI I c_J L>cJj I j ^3 3 Lj2j 

ojjj4_j j jljljjl_J>- ^|j_jI 4j ^JjL^os t^blSsJ CjIj^*-) ^1-AodJj 

.wLA3^^o ^wv£5jj Jj La^jIjjLwo ^^oL>j 




-- 

(J<ol^J ^ (jJujtjuO 








^l_)j jL_«o _ ’ -3^ ^_j j«>o > ^c*_a Cy~*j jl^SCdA^jj 

45" Lljo lj ^jL&Lo" ^ jlj jjL>- Lg-o LAjl .jjjUoIa) y^aj d>b>- 

^*_> ^o^Sb 4oLwO ^L&oJ^wO jL>L> jl .Jddb jl y j LJj ^yJ J -\j 5 
jl_SCjol ^ \ Lj ^ 9" ^LaoJ_^i c ^Lni'l ^L&jjLwo .jlo I ^do j^jIj^ 

^.a I o j 15 jj& o j lo ^ b lj $ y>- j La Lb" ^ j lj jj U- ^ I o j li jj& <S" Jcss>- Lo 
^l£"4_> ^l_Aojl^jLwo 5y*- jjSU y ^jbil^*J>- ^jldo ^ >_ y^ 3 

4_) dwwwvO ^_) I ^dwj ^d>Ej J w !dwwj O-Lw 


J^isi lj 


CjLl^>c_j .c^-^>I d> jLii—o ^i_S"4_) ^Jj2_s L j aJ^>-1 y 

^>cla_wo ^Lai^jI jl ^^ j*-> La^_*i^LJjI 45" ~lbb jL5o ijLa^jjjLj^ 
^ tJ_)lo^b t^yjjj— 3 ^y^~ j J b j^bU ^-b" jljl-\jl__>- y^~ ^ 

jLLJCo tLAd->^ jjIS^I cLa j ^bbjLj *lgp ^y^ 3 jb o^j La^^ ^Sbwo 

jjiA 4_^_A^jj| L ojt ^ .JddbL a^^ blo ^ La^jU iLAib\bj>- cjjj jLwwvu 

A* ) j-j i $ ^_ 5 bo y^j jl j^>- o-Lwwo jj ijLL 4 _j djLsLijb"l 

^jjIj jl y^ry* ^ y*~^ b **—^LsLjjb"! ^ cb-)L2 _JL>cj jl ^^SCo 

•^'V, 


^ -U > o ^ j ^_ja_P j l_S” 4 i L_$b I i 


jI ^1— >- < ->b—S" j^__jl 


ijJ^L; lj jljlJuU- jl 4_j ^ ij^-Lw0jL^->- Lo yL> aS ^ojlJiio yis>-[i> 


jl?* - L^w^i^d* 





Ij D j-u_ ( y°jL*^alJ jLg~Jo aS^\ s>- j^) d«wwol cO <> ^£*AJu4_)ljl j ^jLwoljwJo 

pwLj l_a j—£*j^ •(<■ fij jXj <LL^Jl yj j y-& yj Ij y\ jl ijj^L^oY * 

^^ULSi oISJ-j^ jl Ij jj Icj^_>■ Ij ^y3 y 5 ' ifj <£33 

^w^jJ 


\ JjL^ 


^ jj &jjj ob^>^o 

yi^>y y> I 4_j L> 4S" -Aj 1 ^ p-S" j ■>. /g. /g >eJLo j^p l) Lw° j ^ 


jJjj^l 


Ji^ 5 j' 4 -^' ( ^i'-* s jbj'—" 


j'j*"' 


w\JJLwwJfe .^pI j^l jl '*~^ > 3 ^1S*4_) yy^- LaCIj jjjISjjj ejjj4_* JC 3 S ^y 

«wwo| ^ ^ <0 j L^vO 4 S" L ^ y^^T 3 ^ * •■A-'-^S^ ^ «A»»J jj ^jjjJg jl 4 S" 

jlj_9 j-oL>ej ^j^ J^lS" Jjl?4_> jjA-A Ij La j j*wwS1j jl ^jLw^j jLq-Jo £ y> I 

L_j CjIj_*j^_>- l_$sj jl ^l_A^jjLAjj_j tjL)j_>- LJIp .juIo^Iju 

4.9j_JASCo ^1j_>I jl ^A * 4 S" ^ 3^ y° *■ ( L'LS" t ( - 5 J ^^LaCAj j^SOP 

5 J yo j ^ d^wwO I j jl? y^Jt> lL^P . *Aj 1 0 ^ jj 4 JIg»- LwJo Ij jJAj ^ Lo ^ ^1 y Lw 0 Lwo I 
.jSCo y&3~Jj 4J^J>-LwJo y ^Laoj jS" jl ^pLj jLg~Jo j LaCA^jLo tl_A4jLwo^j 

3 L)LaL_S" jl 4 J y£ _ ! ^ V6A (Jb^» jS (4jwJ Jjl5) ( j-*»j^JwJ y*> jJjjlS" 

^I_A4j y. S* jl tjijljJwo_ JL)I^ jj^«l 4_) Ij .Cl-^ - l-^JoIj 

>^J L-vJ>- 4_j l_A J^j I 3 yT J->l ) -Aj 1 0 ^ y> *■ fij jXJ 3 < <l3S Ij y j y L>- 

L)* l_J C) yu wo^ Ij ^jjjL>- ^La4jjS* < yy*S>v^o j t(~\j!o-LaLJ 

^X-)j ^_jI j^-wol ^La^J^SCw^- L)b^>-j^ c5jU jj Ujl j^l 

LaL)LwjI Jj2-wO jj 4 JL -0 4_^wA yj La^|5C^>- y> I jl wLj?j^ J^ ^ll L_$SJ J J3lS 

y j^SC<>-JL>- IS" lSLj ^ jj ^ 1 0 JJu I j ^ jj I j L<»-Jo ^jj IjJ IAj c -\j j-^> ^y ^ y Ij 

. C-^L _\_A I y>- 


(^-A JjJ-^-) 




jI_>- jl 0 J_Jo 


i f 1 — 


1. Robert May 



V Iaa j ^Ia^i^j 


^ J—1 ^ J >- L Si j ^ J)$4 A 1-0 ^ J-> \ * O ^ _> 10 1 jj A_j ll? ll>c^3 

4 S") ^S" jISa_> b ^^oLlJoi^wo ^cjl ^ L>- a_> ^S1 .-\jlo-LJo (Syj^ 

j-^ji b ^I-Uj ^1 j^o aJ^S” ^j^> J-^Lj- 

tCwi! J*j Lj ^i?l_J>- I A_) ^^0 .( J*CS ^k2S>-*y^a y*j L) j j)lg.A)) ^/ 

&/V& ^*)Lp! 

La \^_^_>e_> ^lojL) l—ol tC^ 


-wol O^j^Lo i^jLww^>-A_) b ^-^1 j^LaaJ AS" 

p—S" ^Lw>- L*J^3 jlj^1 ^j-*^*-* i_51^ 


:>- . ^ w\ a I ^ 1—5 j L»—wj L«jl->- yj JCuj ^a L) jJL^r * A_> 


a5" 


it)Lx—« ^Sy —>I ^^jjIS" ^Ia-«^jULj Ju^Uu ^1 

^LaaJ^ <._fl_s^J ^1 y c(TA* *) ^j^woj 3^~ Oj^-^Llwj jLo-jo 

o1_SLj b A (_j^J_j>-) td—^1 (*\A* * ) jl^ j—i a > y-^~ U^Aj j—i 

.(A^S 


ejo j5”^j 3 l&d->Li 


aLL 


jljbojV 

V* 

(jLicrii 

♦ 

L&4jLj£o 

r** 

l&(_$sJi> 

^r* 

cPrj> 

rr* 

u 1 ^ 1 / 

w* 

jjUUj-o 

♦ 

Ifcgjlj 

(^^5* 


AAV* 

uWW 

(a- 

lit Clj j 

— 



Cj\^) 

m- 


.(jl^A <)) 0 . 

Xj,Uu^_ 

jj (_^La4jj5" 

i^-A Jj-bf 


rv*** 

4^.o jLaU 

f... 

jhwjgJ 

Y^^5* 

U ^j> 

“U-* 

tfStix 

fA* * 



•0 jjtao j-^a y y yfr* (jL-« ji LaaJ jj£ jL>-jo ;Y_A 


Jj-^r 


jl^_9 ^_u2^>c_j 5jj—a y ^_$Co ojj- S' j —>A jl O^AjijJ b b ^ ^' W “ J 

<. fi_JlsS" 0 jL _j ^AjS" A J^SsjL^ o J^Js?A_> JLwo j& A_^_A| L cJu!AJ19^S* 







L)LwA J d 0 °^aj—^ l—Ad^ jLo_d ^ _ ) j o-LJj <_flj jXj 

<iSsi i j—> alSaj^—^ jLiljLj>- JjJ_j>- ^ ^ ’ ^■' u ^ ’ 

. a_> I o 5 •■_G-dS" lj I ^jj I j I j* ^Jj 3 , 3 ‘—•A L>- {£ La 4j ^ I y^~ l ^ Llo ^ 

^ d— ~0 ^La j^wvdJ_) 4 ) (jlS'dj ^_j ^|^_)l ^j^>z—a ^1 ^_j <\A* * ^ 9j jLg-l?l 

l_A d—<S"(j_^T td—o| ^SLd 4_j ^La4J ^S" ^4_j|jLJ.i 

-Uj I i._ > L^_>- 4_j 4_j ^S)j c 4_j ^oAL>- ^La4j ^S* I Sjj c^l 


J- 


jl_JJ \J< 


jiJ^ 


lj 01 jl 4_> yt— 


J l5^) 


_> ^_S1 .(aj*o c 

jU t JJu I jL^>- 4_) 4_jlSljj>- ^1^1 Ob^^^T" JIS^I ^jjl^l 

v ^ ^ ^ 

Lai^Ss-wo 4 J^S ^ t_5sj Lajjl ^ ^ * * * 4_> ^y>~ alS^aj y 

^d>- ^Lao ja ) ^j—i I j\ ^\ j-j j*^?\s>- (JL>- .ail—A 

2J ^ A y ^ -,(? >cda J**— 3 <d^ >~ _LAo.ij J l_A4»Lwol j ^y*- jJ ^1 y 

^1^__) I y—i I ^ai > 0 5j J < fij jX ) tjL)^^- 0 JCo I dS 5jjyA (j I ^o djlaj 

^ j 

jl ^14 _v£?*A^- ^jaS> jj 3^ j 3 ^ asj>- Lljo lj 


4jJUa^o Xj| (,\W* (JL-o 0-LJo 


^ j' iSjfi j* b 




ov 


.J^S 


^1 .-\j ^yi 4j>-I ya ^lo JC*lS^^ L) Ju Aa ^LaC!j-Lo (jL a^J^j 

4j23 J ^_j _ ijlSCo ^ ijbj j ^2-> jl— ^^ cSsj ^l_Ad^-^<xJ>“ ja^Xj ^»wOt_5sJ 

^ l)^— 4 ( LaL ) l_At slS^Ju ^ (_£tCl-wwol ijLj^T 

_A 5yS>-J .-\j yS>^-A o J__) ^ 0 j* ) tP (^LAiJ 

.ci—^o! 0 ^ ^ p d- 1 ! ’ ^j-iolwL i j a 1S' 

^lojl^SLwwo L5jlda ^l_A^^di^ jL) ^jjl jl ^IvO jaS >;A lj ^LwolldiJ^J^ 

d—wol La 4 J^5* (.^r 0 (^La d.-w— >aS .d—ol o^ld) jl Jz ^ys>- yi Ld—>C 

^La4_j^A ij las '^0 ^Ssdo ^Lwwol) LaojI^SL do ^1 45"tjl 

4_S" ^ ) I ^ 1 ^ 0 jj j—A I 1 a | . ALA ^ ^ a j | j 3 a^ i lj j a |j _ >- 


1. polytype 


.a— j->' dOa 4 •ad—^A 4 j* * j! y+Aj Lac_^—j 








Dipodornys ) o J^>- (_£4j^5"j Y*0 jLJLxjI .^\^y\ y 0 ^^ *^-A jj y^^ 

j s.Kji o^/L! y>- ^Ia jLL ji e> 2 y e>X>y>- j jlji L 4S - Heteromyidae <_£<>jJ 

j yiy° j^j La4j jj j il^Xj - j>~y& ^Lao^jL^-^i («XJvS”^4 

.(^^VO) oLa !*^_a .-UA.5 «a (jLio 

































































0~t Jd ^ J ‘■ A ~^J d (^^(-A^" o~^r 

*?Jjla-U; iL>rjl L&*_slSCju ^jj I uT° 


d Lwo \ s o j L_j 


iJl^-wwwS" L ^ slSCd 4 _j d* l ^-^ www ^r a£\j I Ojd d—ol Jj 

lj Lwd j ^ 0 j L) I j ^ jig ) 1 ^_) 4_> Ij d—o ^ Lo I . j I 5 ^o I 

d I ^d_P 4_) tj L) I jljl j ^ . d—o I o ^ yj I yS> 5 j L-«—) jA I 

4_> &S 4_>- tj I ^£0j L J ^ ^0 I ^s>- . d—o I Ido I ^p^*^3 ^0 (( ^J- 3 )) 

djldj s yz>-^ Ijl ^15^ t^Sdd yj jA ^\y b Aj £ <._fij ^*_> 

_jl d^ oJJj^Aj L&tjl 3^ td—wJfc ^Sl_> d^ jj I <. ^1 

j^r jj jj «£_*j» ti=jb i <Jd o~~^ y. <j^b 

j)^ <? & j!^lP 4_ ) A_) ^1 o jlS"4_) Ojlid 

(l_$C_>L d-ww._^ o^^S" L>) 0^4jld4_) a_> ^SCo ^ d*^ 

i^j-^ 3 - 3 d d*^-J^ d—ojs>l J^ld ^jj ^ j-q-aa . 2 j*A ( ^ a AdS" 

! d—o I ^s>- Ldj U- o Jj d t_5sj ^jj jj~S\J . d—o I ij Ij I jj U- L-0 (j L-0 

^_) Ij ^J$ a A 11 ^d* ’ ^ ^-d-0 4_S" tL&d—>- ^1 l<LP 

jl ^d> _d jl ^Js^dJda ^djLv ^ ijj)..-ft; 

d->e_J Ij 1 & (j I (j I 4_S" d—OI (j J *~OI 0 ^ ^U C~^r 

j/Jj- 5 b (, ^jj JS^>» tJJj 

a j; a » uSCj jl ^_^-l ^ * * U tjl_jl^ ^_^Lc-l aS" ^.jS' 

.J_)lo^l^ ''"'j^r j***-* ^\y ^i>-LuJod-«— j! j ^^SC) a_) 

^LJly^>- ,_5o j^S l5o ji oj jl~S l _5Ajl_S'l^>- ^LaC-ot^- t>ri ^ 

^L&^dJuj4 _) 4_S" t -Ldl_) 4dJj|^ ^^^-l_j ^l_Ad4^1j2j 

.ddolj^^o 4_j ^ot_5sj Ij (jT 4 ddL 4ddldj ( ^C>-ldd4j I j \) L-SCo Lddw—o 


1. monotype 



V P' ^ IaaJ^i^^^UaajOuaajj ^Ia^j^aaSTj ^Ia^jI^j 


.AjIaJLsLj jLXJol AjLS1wL>- aS" ^\y l ~b\J ^Lao ^^yj LJLp La I 

^P y> . Jo I yS>- ^\y jj La (j I ij I y> yA aS" Jo j I $ Laj |^A Ij ^ 10 j I Jo I A_j 

^ yS) y—a oJ__>! y—^~ Aj ^o^LL_>- t -LJol > 0 w\ Jo J^SCjL) Aj ^S*pj yj Jls^- jl a5" 

. ( Jlo Lo j$ A_l 2 J>-jbo jj \ _A y yo2o ) 


Aj^S" 

1__) jljjl_>- j! ^»pl ^Uo Jj Jj jl ojjA aS" C-*-wol yJ^T ^y^y° 

t-^’Lj AJLJob d-^LL) 2y2*- A_>LJLo by jl A ^ yjjyo? tjL>-^J 

j I 1 & ij I la* *) ^j aS" t I L^2 j>- ^Ijb ^P ^j yl^- . ^ ^a o -Vj I ^->" 

Cp'V yS-^a)) Ij ^jLaAjS* c>- AjLw*J_ 9 ^LwJo j L) ^S\j 5 ^I^jI 

j^JCoj jA jtaLS" ^IaJ jjLa Aj £ tjl 'ji ^ 1 — J*-* y* I --^-^aLi^a ((yX^J^ 

(.< fij jX 1 yj I y-by P y^y* o-^°Lj aJj£ yZ^-LiJL^o ^y-fr^ o-LJj 

^IaAj y£ jl aS t((d^J&La)) l_$\J j^->c^A iCIa-wjI y^xo JljL5 yS' UaJ cSsj Aj ^ 

^ y^X a . CLa-^j I 0 -) Jo I wL_>- j y^' ^ La (. 3 l—Ss-Jj Js2-wO yo j S \j 5 

^jLo ii)^Jo (.JUS^yQ yj y^lsy yj ^1 AS'^bU Ij 0-\jj Jlj\^yS>-yA 

Jlo I j$ y) I j 2 j jSLA Jaj I yS> . ^ ^ -\Ju 4 jI jl tj y S" ^JI j ^ ij I ^j ^^0 ^ 

tj L5^> ^ j La^ j - ^j La Aj ^S" yls^- . JJwO Lj ^a ((^ yj Jaj I)) Ij 
jl t)L-aLS" ^LaiJp^Li2j Ig.A)^j 'V y<*x~a J (.JllSyA d^-wjj ^A jLl5" 

.-\j ySi yA y LoJLa ^o J&o 

yjj\s : ci oJ —^ j^—j ci oJ ——i 

iw^j L aJ ^jLa tjlj|jjL>- aS* JlJ. ^jjL^Jj! y-**^ 3^ y*~° L^* 1 j 

Jj yS>yA Jw^SCjL) Laci^*_^j>- ojL ^ Lac1a^*_ 4^>“ ji Lj-LoP- La jl aSCL 

wLa I JJ^j^Ao Aj>c_Jo yj I Jlo Lj2_»JL?*cj ^1 o ylkS'Aj .(-L iS Alaj>-*^L^a |j ^y>zlo ) 

yy>yl£ ^LaCjj1j2j f J-^ 0 ^ 

IljLL-a yO .d-w^ol llg ?»- yA^S^o^ _ ((JllSy-a y^Xo Ij ^yi <JJ~*x£yA 

2 —> jl ^ (.JjjSyA y>jj2 ^LaC-aa^<»j>- JJx^A? ji ^Jb j_^Aj 



Y^Y 


5 I L) ^-Pj4j J .AjjlwU ^Ojj ^Jjli Cjjlij ^JCuO^J 

C-> jj L*_« ^jj c aj jxj L Lw^Lwol ^jl_Ao-b Jj 

I . w\JwO L jjt> I'y~ ^/jJ I b i£^ 4-J ''J^ Ij (^ij Ij-* 0 1 . Jjj I^ 

^■^cy 5 b J L^J^ij ‘cr^r-O ^Uojlj^ jU-& £ljil 

^j>-LwJo 4_)l jl jl3_> 1_al a ijLXa ^j->- 3^ j-^-*- / ° ^IjjI 45" 

d«ol ^ 45" 4j j5b)L»Jk _y ^ 0 Aj ^ L&L) I tjL-* j^ J yt^A ( l_5wo jj j_5"L) 

yj tjijjipi j oLaL^s* ijLwo ^_&ij->- ^^ o^jIj ^ tjb^ 

.»\jjb 


cSs-wO jjj^*5"Ij ^j 2 j L^J>- ^iflj 45" ^Lft4j j5" -UjLw^j j.i 

jb*^u Ljjl L)j 5L>jb” JLS^I Lj^Lo 4ZLS>j<^ j^ .-\jl^wo*j Jjl3 

£_3ljj.S Lj'Vl—a ^4 vio cJj ^£ < <LL5" tSy>\ L ^laj4_) 4 j jSL <^a 

^Jl 3L_j l__&3)l 3^ i^~^~j~* ^ j^. 3^~ <^X*^ j' d—wol ^\aj> j^j>«jj 

Y 

3I C0L3IPI ^><2 «,/2 >cJLo l 3j 6 OjJ-^L-o • y .-CJLwvwO Lj^Lo 

jl t-U5 ”^—a jLS' L&(jl CjjLLl* ^L&<bjS" j ijljl-b'j'* <S~3J C-w>l <JL-o Y* 
^^<awO Lo^ j 2 j .~\J^Jo ^^0 Jw^SCjL) ^ Y 3I L&y aS 2 y C-w^>eJ 

3^-^r ^Sv) aSsj Ij ^ Jjjiwwjk ^]L<»wJo y\ ^ L& lSj^- 3^ 

^ & j\ Ij U jl 3 Ijj < 3*^-1^*“! y 3I ^S -\jjl^ d-jkL»jo 

yu I ^ i y*~ > 3 (Sj y {£ ^ 0 j ”° 3 ^ j* J ^ ^ I s y~<*-> 

.(-LJ^S" 4J2Ij \-A j^I 5) ^jb ^j^-j 3b^ j b° j^ j-*^^3 jj! ^Ia*j <l>- 

c^jb ^j_j>-j ^_j dJI—>■ (3^^ tJboAj 

^ j I j ( ^y>- LlJo i>_^_ 1 ^ j^a a L) Aj L-o LwJj i^j ^ jju 0 ^ j 4 j ^ <u j^-^ 

Lj <Lb* Jj ^£ ^JlsS Ij ^^1 jil I&4JjS" 3 ! ^jL^j jLjs j^ jlJi^JJb :Jj>l 


1. anopheles maculipennis 2. T. M. Sonneborn 


3. paramecium aurelia 





^s*jAj j j jLwwvu ^La<jij^IjL) ijLJ^o ^>- 


^L^pI jj L- 


l4_i _) ^1 l^_j . w\JJ>. S' Ji^jJ ^_) ^Jj-9 ^ ^<1)1 L_> jj ) I 

K ( _ ? 4a3 <jr^) <j^ <J>'-®j'^' J ( Pj L y4 lS^-®-)^ j' 

t wr jj La ) .Ajlo-bJo oJjjISsj ^1 ^ jj\ j ■5 (V* ijjk 3 jb“! 


J* £jh ^ 


j^>-ljwJoc, 


tfj ^*_> 


L i_ AAA 


jz y* ^jI .06^6* 


^1_A4j>cjLs^ 

^L,^?) 


j^fii Lilt f_^o dJ^3^J dj il’-wxJ ( j£o.\Jy ^laj jl 45*-V.IXi.t..fe ^UbC-«AA>- ^aI^> 

(__y£2J L^> t-^^5" dj I; bb^jl .Ai**>b (__)*>b (j5"^ < -^-*-'-^^° *—- OJJ i3 —i_i , ^ uJ 

Islfijl ^a1^>- . l1a^> b-jx)^b ^A ^1 f ')1 y f g^-> 'yb^’l b ( *)bo y-o-> ^A ^1 C-co^^4j b f ^A^b^oAjljl 

0-J-i.3 ibj ,Lw (_£bfcjj^**»5lj 3 (_£^b**J jjba 


1 > J - 1 


.^Jbl^L a4j y> !^_A 


Zs>- LbJj j {^ ~bb> o ^ j j ^ ij L-o LlJo 4_j I j I ^ L>ej \I j+-* 


l_j cJ:: A ( ^y — 3 ) ^ (*~bj b aS" -bbisL C-wO 

jl_^-wol jAA ^ Js2jI <Ayj y. ^b^ij t-LJoLo ^^£~* LaiJIj^IjL) ijl^wo y 

j! L&4 j jS(\ '.$^—i jl y— w*»l o-b&l Jiwo ^^jLwo! jj JuAs>- ^y^-* y -’^ --bJoL 

j -bbjI yLs L^1 j^jI(T c-bjlo-bJo J^SljL) 

4_> j^y-bL-^ii I .JCol^yj jL»wJo4_) -5j^" I 

- Y 

L_^> )) !Lb*-«J^J-bj ^t_A (j I tJ_woL>ej| (^_^ j ^£ (_£ J ^*^'° 

(__> ^ fij ^I 4j L 45" £+^x^J>- _bL>- ^/ cJbw*// Lp 4j 

t_SC> < {\)— > t -^ J j-AA 5 ^js>x—^i a _> .(^wlbCwv«__> __j 4 _> j^{3 jS Cj ^gL&ojj5 

^-wwwol_SCo cSCq^S" 4_j L&(jl ^1 jjjl .d^wol o-bbbS"-b)^^^l 

^1 j_9l Cj1j 2_^ jl i^^—L J^r~° (c^j^*’^*^ - ) ^ 

j-AA 5 3^ L Aj^Si^ a i »_^>-^0 <S" 4jb«-v_) 1^ 


1. anser caerulescens 


2. biological species concept (BSC) 






Sijl UL^jM b ^ (oy^SLo bl 

o-LJo ^j' ^ ^ J m & i *~ a l 'k-uL& l ^j-*~~* > bj (JLwo oL>e5u 


l.^\j ^3 ^Sl ^ 


T ^ 

Jj J_>- ^-uiiljbs I b I .(T * * * jjbsj j ) 
^j-o L&ij^ jl t_Ssj j^>- !<u i^j^S b> ^>cj 4_^lS" 

_ > ^lojl_j ^ j ^ 4 a . Jj I o wL-o^jZj Ij b'lj—5L r -^ Ji ’ a 

^ 4_j ILo 4 ) | ^ Jju j ^ I ^_) (_£ Jj J__>- b 1 1 j »/? <lSsi i c o -\_JLj 

.(j^cS 4_Laj>-*)b« Ij V_A Julo^/ *W?^P L&j^ ww^SIj 

jji_S"lj ^-AjyC -L^c~~jj jlg->- 'j t £j j 

jl ^Sb jig ! jl wol oJ—Ji ^LgJwJlw._ ! Ig )1 «/? ^JLww-wwO ^3 _) jl ^1 jJ 


L^)) 1 . ‘fV-*^ >>Ula Mal5l> ^ylxa (Jy I j51 .Cwl 4X9 ^ ^I5*4 j ^yc^jcfi ^ylxo ((^-y)) 4>lft**>IXa 

i~5^> jl ( Ji> 4j (^j5 * iS'^ J .)) A y}y)^ b c_s**° 4«> (jy^ 45 * *—•‘**^ <S) 5 y £ ’ 6 ji$^. • | —■“al^ a&I^> ^ ^ b 

:(> W JL> p Bock 

^^Xw <_£Aoaij (j^b 4 j 4$"£y L ^bJk_w f^ia 4j^> 45*fib £cwi>y (j^l jl (_>«*> •£y («^io 
3 A*i j la**)y go^Jjdj f&X«*u (_^6A**» jlfrl ^ ^-<^£0jy ^6A**» (jbb 

^1 Ul oAa>Lil« l_) l _^*y> fc}y\ 1 l^~ > b^Sr^ •£-&)) l_j jjl (_$l> )^y >, y 

CLS^jib .illfll ^LAj dj <jjjb ^ybly j oA*i l& C1^jji^> jl ^lyl 45*C-«jt9lj b 

|C>^A« <U (jly‘£;y ‘-^ jl (J*^ k 6 “^k ^J^bxJ I_£j jl jjl bl 45* i_^Ji 
t"•».»!-?9 b 'Jy>^o <AUib bbCujt^ ^\ .5£ —^JtoAJy b I 

ib b jjl JUa>I l^u (allopatric) lO^^Ab ^bbCujw^- t i ju£c-y .$y ^yS^^aj 

jl pX£- (jl A&Lo pypto (^b&Cujt*^ (jb-o d£ ^Svl&Ujbb jl (_^l4>_ji (jl^- 6 * 4^ bbjjl bl 

!^S jc^>dj djefi j| | dj^Jus LifiS ,el^*)l (_^A> b ^l>b4j VL«I>I .4J b Al&i^yO ,jbiJ 

•^y |B^jLo j ^y ^jX^bjXiC^w j p^Lo <AI ZmJ Is J^IaLo j goy 

b V^xa ^bs ^jy° b £y ‘-^i csikr^b 3 ^’' 0^^*^ (_$4oUla ^1 .^j^^fb' ^djUo 4 j 
libCuxai* jl ^b&O^^ 1 j^laAa j^ft> jl IajA* i 45”<(^45"^^ (J-’ta (_^bbC«xa> jl 

djcfi t_SbjlaA»*^o A>k •Xjy*> i _gA lJU yu ^y ^JI>\XX>CmmJ j |&^Aa jl 45* <JJX*wA jj^^b (_^bbA>lj 

.CmmjJ (_^l4xli» jjyAI^ 4j^5" |0^aa 45” LS il> <Cwl 4Ab» jjyAI^ (^b^ 6^l^a4b |(j^**»5b (_^4jlia 4j 4j^5^ 
.AJ^Ji^a oA*-ob 4j^a^j b 4j^aAI> <AUib^a 4 jefiyj jjyA*^ (JaLa bbjjl ^bbjj^^b 45* t _ s ^ , lyl 
,jl b ^_y (j^***^b 45* (4XJ (_^AL>4a*l5 C«aI jjyl .aJ^L-o ^4jUa <U Aj^? 

A>^**>^a y LaAa Jl^**)l jl Cjbwjla^l ^yjjb jl 45* ^Mj^yp- ^b&O^I^L*) .A*l5*^ja {^AL>4j>bl 

jd^Aa dj b c _ s X : xaA>- guf!> bbjjl 45* A *>yb tALil^a i_jLw>A> £y ^djbio dj ^ib ^yySl J ^AIjAaJs 

•AJbi^aJ ^J^5bl*j f b^ac. 'w -u j 

«4j a 


1. Wheeler 


2. Meier 




V F*Cb ^Ia^^u-sTj ^Ia^i^j 


<.— AJjXJ J C^SLo (^LaJ-^>- ^Ijj cd—*>1 OaJ L_SL C (\y ^'t 

3jL-o^a y> LqJLo ^S\j ^ J->l jl Ij %\y ^ ^ C~llSe_do |j ^LjIj-s^? j I 

LX-> ^Ajld^ Ij ^jJ j-iLo t(^jJ ^^Ld^-d ^J^i) 


jj L ^*-i) J* o-ldSUJjjd j d~*-«^- 

j3 Ij ^j—> ^1jd) ^ ^<L)I L«a> j —> 4_S" ^LjI j—^ t^jldeljl j3 jlwldwdjL .(^jj 

t._fij jX _) j3 .wdjL ^j jSl; jS" (_£|_AAj 2—i—o ci <> 3jw\j>e«« ^ j^jL« j^-j L^->- 

i^wi Ido I j <l>- Li ^ La j Lo L ^\y - Ld> d—>.*—> j ^ j_^jlo c_$LdA .^L ^ 

iw— olid ^L&4j>-LJ' aS o-ld C flj^x_) ^j£>ej Aj <bjS" C fij^*j j3 j cd—o| 

Y 

j —a L.^> jj owid j wll «^\y cdj ^ j_^jlo » . jjjI 3 jL>c^o jJ 

^lAlg>/?'4-) I .d—ol Ld d—>-w-) j j_^jlo jl ^^SLo jlo ^o ^>cj 

co j_jj ^Lg-dd_ > j jmua/_'•*' .^—>■ 'i m $~^~ ^ j^ ^j-^-^ 

J . Cl—^I 0 w\j IsjL$*P A_>e—Ij j3 i 3jI3 3JJ>“ j3 Ij ^10 wldj <■ fij^X_> Jj2j IJ_s^? 


il o-\j Ls^j ^Lo^” < 

_Aj j d-’LLg.cJi^ j Ij./g>c ^ ^j__j ((^ jl> Jj jC 

(JSL ^c—A .All—vwA L ^ ^'^ J jJ* ^ ^^"L—liw —o 

.d—ww^_) wL) wLj>- ^ j^j 2—O L_$\J L*3l^ Jj J->- i^-^LjLj lg>/g'4_) oi 1 j* 

^ w\j d>- ^j LSjwill —a Ij ^j^jLo j^ La^ wlj(Jj*oLL gwA L La jl 

.wldlL^^a LJ—«S1 j ijwl> *_) ^1 ^jLa 3jdwAj L 

aS" La o j I j j l—<i 3j j 3 Lgiu Ij ^'~*~~ > j ^ ^ *■ ^ j*~* 

^Lao jljjl—- .d —»-> j 1—5^4 > Lij->^ Jills'^-* JdodJ jj d>- jl 

j jig >*)) wU jd ^—o ^ wd o 3 j d>- j^” {£ La d j 5* j I jl & d->cj d>- j^” 

jl ^j_$Lo ^La^ ajj^_> ^-_>-l ^LaJL wo j^ ,(-^d5" Alaj>-t>Lo Ij jj-oL 

Lj ^ _ flj _ i jj_>jSol_j>- win_—dl jij La jl jl (w^j ^a L^id cJulowLi. ^L^diwo 

.wL jdj ^l^Ldld—wvU j ^ j^j2» 


1. Fortpflanzungsgemeinschaft=reproductivecommunity 2. Willi Hennig 
3. Kladistische Einteilung=cladification 4. Hugh Paterson 
5. G. G. Simpson 





4_S” ig ) ) I I ^ cO ^-W* 


° -ur^ -cr^ 

^4_S" 3^ ((^JJ jl 3&*~° ^ 4j ^ ^ 

^ ^b ^ 11 ^b° 1—^b <■ 4-> ^ 7 -* >)) ^Jb ^ 4_j ^ t JLi L b-'-*’ ^ ^ 

L&^jl jj ^jJj>- a5" ^ ^Jiw« jLa-o i _ fijL*l ^S" ^LgjwJiwo 

^JJ— 3 3^J~^ 5 j3o*—A ^1 OJj'^hS'Aj .5 / ^j^2J>c_JCwO 3^3 ^ou ^J3jjAj Ij 

^•jj ^ Z^-IlJjjLj »—<£>jJU .5^ ^Sbsb^ ^jb"^twA j^-> ^LolSb jLo L_Sb (jjj^ 


^tlrt' c>L^ 


I , -X^-L_Jo^ 


^ j^laj e_$b <i5si_) 


0~ 


LwoLwol 


l -hi ' .JCS 5j3s>- ^L>- LlJjjLo ^o j>zS> <jj-wwbu ^4jlLa4_> Ij ^-j-> 

c^-JsS” jl ^Sb ((p^> ^j,,g*>c-JL) ^ j^jLa)) ^o jLji ^*-ol 3 J b J^AlJ j^o-^ 

. ^ ^Sb 2 (_£ 33j lb J^O J ^ d«wwO I b»Ji wwj j ^ j^jL« (J LoJfe)) ! L^« ^jJ _\j 


Ubdj^ ^gJLx,o 

<jpji oLL^> t>-' j' ebb lj^>- -\jl-\j wLa| J_>- .^0 0 j| J^JwA eL-wwvwJu jjb ebb 

^j_j>- jl j^L_>- {_y~* * ^ j .0*-*b ajis^_S* ^_SCjo ^Jw«l5b j^- 

^^s>- ^jj b^ ^ b'**" JuJu b^r® 

^1 b^ ««lg 3^^° La4j (.313S JjL«wLJ jj 

-LJoLj <bLiw« ijl Ij t *S ^ 2 jB j& L Ij 0 xio ^J^SCjLj 

j^L_>- 4 > 1—» . ((S JC*S *^b 1 *A_j 1 ^ 3 1 j~^ 3 1 0 b j ~“j ’ 3 


jir^jj UaSjj-s J~Ajy, Jo sjjjA j j tC—l jL~~j t _ si U i _ r i^ J j 

( jj'j jo~i iji^r •■ 5 J~“c/’ 

Ijlj ^ ^ -IXLwvwJ iLwwjj lb lp j JJJLwwJfc (_J*~° 3^ ^-b_w<iJfe 

^j—> 1 .JCi'^yj IJlo (_ 3 1 w\ ■ >3 jj ^j3^j (J!jljl ^ 2 *- 23 ^° 3 ^ °b J -^^ J (jr 5 1 - “b 
(jj 1 ^^0 L^w& ^ La ^ Hij ^ Aj Ilo 4_j La Owd ^S" b° j Ibbjo 1 ^ 0 1 

^Jj ^j3s>eJ 4s>x~3L) ^j3j^a\ ebb aS ^jj 1 Ij JJwJjL ^_& <LwwJo jL^_vO d-w»-^ L 


1. genetische Ruckkreuzung=genticbackcross 





jl ULp a_5j^^ ^Laci^^_S sjj iLa4_5j_9^ y <^y** ’ i 3Lj jj) */? y—> 1 y^ 

^ y^XA ^ (. -\j y3^y J^SCjL) yi Jl!IJ La( j j (jjI yA lj J t_5 LlaL^J klj Lw*5 y 

.Juj^\yA ^y>-^4_> Ijl ^1 j$ I L tjl y lj ^1 j3 1 


. JJwJoL 


*yrj -k.'-ity ly? ^~*l u^jj <1^ 


Lj 


lj Oj^ y* J L_$CjkL^Jk ^Lai^^o yj aS d—wol ^I4 _LwwO^ yl yO ^jL-olJj>- 

L)y5" ^lyl IaC«^>- j ^1 y I .Jci'^yj d—wol y- j \ss>- 

t-UyJ^> -ylj j)3^ L_$LlaLqwA ^Lai^^o yj 5yStyA tj I jl ^jLo 
^\) 4 jISvo J L_$LlA LoJk Ij ^l-Ai^^o yj L) yjyA I L)ljy>- CL—wo| yS\^A aS" 
^ yS'yL-Pf ljL _'} J ijl y l_j ^£l_A<lSj^^ ^J^woLa 3 3* j^ •—«wO y y> 1 4 j iJ_A^ 

^ l»A j»^>- ^JjL^ jj l-A <U y 5 C-J L>cJo I lj 5 yJo yA L—^“ yO jy I . ^ yJj ^yO 

.-US' hJL>- ^_A jl ljj>- 


1 Ajl 11 flj J^CS y-A jL_5 4_jy^£>- ^jLoljL?- ^ 1_A ^_wwwO ISCo jjJ I 

y-A yiAa^l^ji^ <yj>-LiJjiy^jL^j>- yj L^l^iy yiAy^ulSCa !d^-^>l 
. -I 'jS"yA yySyL>- ^yiyA I 3y3y*a I jl <l5^ wLIJLwvwA 


j —$Co l_) L_sl 


^_j I ja &S> s j Lw*i ^a y3>jj ^ 15" c fij j*-> y I 


^1 y .-CjLwvwJ ^jL-olJj>- {£3j ^ 3^ 

^S^yjy-& t^jLo ljj>- ^»_a ^1 lj ^1 y\ i y &^5 as*3j y\ <uyj 

^-w-o l_^a lj y I t JJJ S yAjA I JJu I yj y& L) ^_A j L J t.Ju ySi ^ y ^-A l_A <j I 

6y^A _> ^jLwo|jj>- ^LAy^_ol5Lo oyjS'^u .-\jl y>- tjl y l y*- > 

«d-’L aL i_joI)> jl l__A(jl y*—} iJcs^- _> «C-^>e^i j c.-i.<^)) UIp L)LaL5" L)L» 

.JJj5" yS yL>- JJul y tL >cj I ^yj LaOj^^ ^L>cjI 4_j a 5 ^Al5"^y^ol5" 

^15 J ^ys ytS' yjyA I ^1 y ^y^lSjl y& ^jL^ASj^^ l5sj LjI 

.-U5"^yau ySl5o ^La 

^Lg-LJl« ! y y^ Lj y5" ^La^_wwwoISC« y^*JL) ^1 y 



Y^A 


c-US^ y A_> Ij L&ijl aS" ^loJbjSI j yA .JjloJ^Ju 

^ Ia Q. * A >- _* I jl LaC«J >\>z—a I JjL^« ^j_) I ^L? ^ 

,(-LjS" A_L2J>-j>U Ij YLA (J_^Jj>“) JJjS" \j£y 1^- 0^flJlj 

^d^LUo ^£jU>ljj>- ^Ia^_w_oI$U oUj ^o (._ iiU>e>d ^IAo^ ^ 

A_> LgJu j/^-■o-*-' 0 (jlSU yd ^IaaJ^ ^ (jljIUU^j ^lAAd J$ ijUba ^C,\ jj .-\jjl^ 

.-UjLo^^o ^a jl ljj>- j I^a L) ^jjUba jlS^jLwolj cUp 

1 a I t JJwJo 1 ) L_ji I j *}U UT d—wo I ^jSU a ( yJdy^^o I y y «/? y 3 ^y_P I yj I jyJd>- 

j ^IjJl jl ^jL —j ^jj-» J-^l jjL .a^S^U £j£cJ&: 

^_w*wO l_Sjo ^_) I j l_j yCS (j US' AS' CL—wvwO yOy 3 Jyj I . 3y I 3 (_3 I S«/3 A Ia lS 3y I 

jl jj jUj JULES' ijLwo y3 ^yyyUj i. JLp y ^l )ly ^jU>|jj>- 

((jj U r. > < *r» ^ jju I yi {Sj^j J J) La 1U” J l~~° j 3 lyj j c 3y 13 d^-^A I (j ly yj U- 

^_>-jL_>- Jw«ly-P y^-* ^ Lj cjlSJbijj tcpl j^is>- t^L ,la.«A)yj (jl i^"*-* ••'^Swwdl 

jl yd ^ylvO yU_*U (jUL^S" 3jd y3 UaSj^3 j/ y*~X-A dJp jjd I A_) .3 ^A ^L>ejl 

3 y I yA y 3 Lg-L> Ia A»Sy y 3 ^yA ISy I 3 L>eJ I Lo | . Ju I ^A Jj «Aj Id I y^~ 


jl 5 (Lff****^ i ~ j $^L} (_£jl ^uud 

.AllSj^l ^ yS^> lfi>4j^S" (_^ ySC^SC* 

lad^w jl (_£jLJ.i> 5 Jl-*** jl (_?“& ^jUj>) 1 > lft>Cdi> Cjlsblo jl 

(lLimJ j 

(^yl^*^- c _ ff *^LL*d_jll9^ jl jydb (_£jlu>lj>>) ^^ilo ^^S^LfbloJ&lj .b 

(ls^^° L^j^U) (J)S C ^ C T (J^ji (J*’^ J -C 

ijjd (y*3i^^ (J®b” CLuAS^a j\ y AlS* ( y> ^dt Cj j il^wl b jl (_j*d yiLib^b”^L*j .V 

. JJb U& dj ^5" 

(laicals’^SUAloJ&lj) ^ 3^4 fv^ ‘^y^LS° ‘~ > )y^ > *3. 

(lfc>Cj^5d j (j*> jl Lol ^ 3^4 .b 

^d5jji yiLj-uj^bj (j)^4. i^si\ J ' M i} 4 ^jl J 3 ^ (_4**^ (J^)^ (-£ ^-b *^ 0 6.5^5* Cj^Jj .C 

jyaSU (_ 4 *d LoLol dSj^l b <C<**>ljb MS^b Li>o lol <C-^blo_o j d5j^i .d 

( 4 ^)3 a <j :> ^ t^) 


•L^jL^I-b>- ^-w-olSCo ^-UdAiJs iTbA Jj-b>- 




jL« j^ (_£jL*>ASjji Li .-L«b>t;l^o jJlj ^y ^J^lS" O^y* 0 ^ l£j^ 

-L«l>eJwo Jjwl?- ^IaaJjS* ^UtjI Aj Owwol ^5v<>^ l*3lj J*jjIj^IjjJI (jjjl jl^LS* 

^£jLjjj>- ^lAjlSjjLvo ^^Jjj ^l-A(jLju ^t-Ajjj .(wL^S" Aii>-^)L« Ij /»-^j J-*a3) 
^j^-jAj ji aS" ^jIaUj jtg-Ji .-US^a ^Jb Ij ^j^>- ^jjjLpI jljji jjAA jjSL jS 

Y' T 

^l-A(j j^j ji CmmJ Aj AJLw^i_ l^j jj*j JjjL dJL*0 ^LwoLj (_£jLw*j| wL>- 

^oLp aS" tOw^>l jL *>y j*{j"** ^ ^j^-'ir L ajIjj-j ^y j^ j-° ^yry 

.JjJLwvJfc l_Ajj JjvoJk j*-> y* -LjLJL>j^* - 9y jLo ji ^LaaSjj^ ^yljli 


jjjji 


.Ijrfc- 4 ji jL> ^j^a\ jl C 
jj J^Lo .C~»l L ^S>jyo\ 


ij} L*x£j$s 

d->j Lp jji?Aj ^£jL*>A^jj^ *«_4 j jJ*J 


aSjJ^ y° '-^-> 


t>~L* 


L 


jL^>- i-lA^^a (^jj ^t-A jL^-j a5" Ij Aj AJL^*jIj (jjSLjS" L$^ 

AS* ^jLw^u I ya ^jjljjLj .wL_fllj ^j LjAjjJ^ «Aj Lo Ij j I iJJwalj^a l_Ajj 

(^JJ ^jljjj>- j^Jj>- jL*P w\lsl^^J ^J J-« wLs^J^-L^3 ^jLoIAp- ^-^vwolSv« 
(jjj^ j^ Laoj l)^Lj ^2*j •( ^ y~^ y° (_£jL»*)ASj j»LLa *~jip c^^L) wLa^.^« 
^2*j c((L a0j J^'-L)) aj j-a ^jL^A^jj^ aS'^L*- y° ^Lf*->l i *-^ 

jl ^v^*j j^ .wL«L>ejl^fl (^$Lo ^Aj jS” ^jjj Aj AjjS” i^Ssj (^U jj 

tC^*' V ^L jLj La jl j.5 ^ j^S"^l jjjj^ wLj?j^ aS" ^^j La L) I ojjjAj tlAd-w^*-4j>- 
. wLJi L ajUo I ^ j ^ I j I ^ j-^- 5 ^ j^"t j^ I -LI jj 

d—wol d-’jL i^jj jLj (jj^LjS” jjI tjLw« j^ ^jLo aSjj^ ^1 Jj>-j wLj?j^ 

l_a| C-Aj I _ 1 C1aj-La ) jLww*u ( ^l-^' OLI _y^~ jLwa j^ ^J 

yZi oJ j^ jL«-wj jljlJuU- jl c_SL_> j^j j^ ^LLI jjJs?aj iji^wwol ^SL^o 

^jLjAi'jj^ ^jSL'yo jlSo^jp- ^Lao^.^ jl ^jj (j^ (j^j JL» (^Ijj 
jl j^j AJL^olS" La j l d,^>tLj3l jl A_S" j I jj-Vj j £Oj J-J3 ^Ijl j3 


1. hybridization 2. reproductive 


3. pheromone 



j«i& TV* 


L) L«l yS> oAj^ jL-wJ oIaLo (^IAo j*J jl ^>- jJ 0 LwO 

^s>- ^jL^> a5j_^ J y> I jA li^ i^jIao j*j (jLw« Ia jj Ja-IAj d-> 

<JA j Aj Aj j Lw^wj j L-vwO j 5 Cj j Ia Aj y y>j ^Jo I a5 Aj I ^-5 

i^XSj jjljj (JIaLS* jL_« .Aj I Aj Aj Aj A^- ^y: l5sj Lftjl jl CA-^ol 

^4j^5 l^sj ^L>o I Aj AjI y> Ijlj l_$sj ^Lft^jjA^AJ Lo-Jo 

jl (_^lojlj jL-« .(A*j5 Aiaj^tlA- 4 lj V_ij y j*/2 ) ) wL«L>cJwj ^Jlo jJul jJI 

jLo^-fll ^IaaJ jS (Ia^U ^5 jlALwjj^.2 cjlSAj jp>-) jljbe^j) ^Iao^^j 
. AAXS” Jw*»A- I j>e-* (_£ La Aj Xj L« A_>e_Ju j Aj I j ^$j 4 j Jj A-o C-w> I 

J- 5 ori iS^^JJ* j' X 1 ^- J' 5 

jj«Jj>c^A j) wlxj Aj (J'’'"' 0 bl t( Al^jL^^AA^) AjIj^s ^jAjIjil 

Jjl oJU~ <b j Jjjl ^Ijil (jjJ »jL;jJ (iJ^jIj^-j 

15 ^jL-* jIa^- j ^*a a5 ((( ^y> ®A^ j51 • ^^l5^a^ 

l5o ^ yo~x*o t AA5 I wUj y+> Uj o j Ij Oj Aj c Aj I o ^ j 5sj ^y yA 


jS\ j2 ^1 j $I Ij ) C^l lL<aJk 


iS^J^3 Ol Sua 

jsJ>- l5sj jjj^ iS^ ^ 

jj L-o jl ^5AjI ^SCjoj jl d-wu*_<»J>“ jA A^jjj I Ij ^ (^jl^ Cj^lij 

^j>ejjwU^- ^jj I A_<»sA^jjl Ij cC~J Ojl<il« ^^IaC-^*j>^>- 


Lf*i 


>- l5 


jLLa? (^IjI^ Ia jl ^Ukpl a 5 


L^ja^jj Aj 


y ^ 

XxX O-Ail^ 3 l5j Al»l« ^s^jL^p- .Ali^v5 ^j^>- «^jj ^ojjj Cjli^A?)) 

t|*A jjjl jl J AjJ-A^« j^5^5^ AX^jyj a 5L iwUAolj jjAjlj j**ju a5 
i^‘L^s>xiji jjj. aja^ <l«5I ^ w ^ j ^a j cA 4 

A^cA 4 £>* t5^i_5^j J A i-UlwvA ^jLolA^- ^Ia^-w^oLSCo (5°j j A 


1. hybrid vigor 



TV1 


L- olS^iwjj ^SLi (jili y au^L ^Svjj^JjS'I OwJ^j-wo 

ty c>yy y^ ^y y^y’ 

j Lwo4_>- j L^J ^ I j£ - ji !j ( ^Jts ^1 |jj>- 

L&^Cul j3 ^Jw*Ip Cyy yfr* t j«-o»«.<g> %\y 1 ok^- y~> 

yy~s >«^jj Igg?*-)) L^jCwo ®LL> aj ) L&Oj d)L j2^- 


.^jb 


L, ..»*■».)' Lwol «a)' 


c_Sb> j^5L>L_a i^. 

jjb .Ci^wwol ^Jb ^X^b «w^L>tljl <J-/g>c-a 0^ ^^jjLS 

.yS ^L-ojL>tL& c.jL>tijl -LvJ? jj <*_jjHa-« ciJL>- ^ >cj ^ 

4_jS" c_$b> .^j L_sl^*_J>- l_j ^Jy£\ ^ A&b\ a j^>\ 4j^Jl 

*-> J^Uj -^~~y ^L>- ^jLLo J-^I^p 

^j_J>-J ^J~«ljP C-W>l jSLa ^jj cSsj olSL^uj 

CPjl j^~ J^S*L^jLi!^*J>- cJlLo ^|4JLJob 

aJujS (_^1 aj^S* 4_> jj! jl ^L>c^3 ^La d^*_oJ>- y t-US"^^o j^xj yj 

(jl^wo) ^_j I Jaj I^-Jo L) ^ y**-* Aj J Li AI jtf jjt> L t~L j*S> 

(j L_a j ^ -U > I ^_s ^j_) I. JJwJo L j ISj L-o tj Li ^ o ISL^wj j (yy j I I y*- ^ 

L a£ t^!oJ-Jo iyJC*jAj>-j5 ^j^2_) l. ,<g ?— ^L>cj! 4j J>- 

^ jju4_^>-j ^)) Ij 4 Cy~^~^ •“^^r c - j ^ i j- fl Cw\jj^_w_& c_$b_&L^_ & t^y*^ _ ^ 

CjU & Au o j I L^2->- ^ JJu 4_>- j ^ . JJwO L ((L^2J>- 

Li'^t/pj t y'-^- ; b >■ j—•■ 5 >~ :;, ^—■ 0 -^^j—° 

. ^ / o -\j& Liwo (j I cS sj i) jS'L jS* Li I 


ji jJjjil j 

a _> 0wD> ^ 1 j yy^x^tiS>- ci3L 


ji as - ( _ 5 jUaJjS' 

(_£ L& oj l_^j Lo L L-« 


1 . agamospecies 



joi&i TVT 


4_j Laci^ ijj jLw« La o.*.*.*».) j ^ 

l t <!ss>- L-Jij l ^»a j I j l^j Ij ^ySl «^j- 5 ® *A^>- aS” jj I I ^j j ^ 

JiLa c Lio ^>- jsS' jl« \S ^ l£^ y^l aj . ^ I ^ (j I^j ^a~> ^+*<J\sa 

t^U mI^Lo jj~*r aS" ^La^£^SL g-j 1 La^£ j^Sl jj 

ja ^j^>- j.5 .JC^S^a aJ^L_« La jj ^JLsI (J^Lo ^jj jl lj 5^2*- (^La jj 
^AJov£?Iaj 

(jjl J J-^j^ L ^^*-*. ftjt!r^ 

.^t-^S ^Xjj jA jli^LAC^^Lij ^L-l jj \j^a>z^o lj jJ> ^LaaJjS* 

.w\_A^^_a I^S^J ^l j j*J LAiJb ^jlSjl jl^o ^^wwJ l>- ^P ^ji»a-LJ ^j la I 

jIowJoAj (j^LAojl^jL*o 3j^T ^^jSljo I ^ aS" ^-a ^-A 

jlpl aJ QJLi cjl twLA^ ^>- /I .-\jlAjLiwa jl«lS" i^S^Joj ^Jfij jl AS* Ai't/* 

^£jI w^j _j tJJJl^A L>cJuI l_A(j^IS” (_£A^*_A .J»Jo J_AI^>- ^Ju wb^- (j 

^Uoj^5” jl_« o*jI aj t-l^^l (w->l>cijl J^^ajLa jl jl 

i_jj^ La ^S"l ’I •»b ««b (_^ _) I U U 

.wlLalj^a lj La jl t-AbJolj l5j^j (^ojl-UlAj ^jLa j j^S 

j! jl ^U wL«Lj j ^ ^ Lao>^jjIS^j^j 

^jl jLwa I j Aj Lj jlalS” c~\j I ^a Aj La j ^\S ^j. &\^->1 

aS! (^^Jl>- j^£" £a 4-i .d-w^ol LjL<5 

^ Aj l_Jbo ^1° LiLj ^ Laj Lo ^ j I J -b j Lq«-A ^ (_£* ^ j J I 

jl<» _A J_^j jl ^s>- Lb-JoCw^J j ^|^ J I ^La jJ_5L; Aff JJJLwwwA LiiLo 

.-\j jS ^a ^U- jL^-Jo AjwJ ^-Ujo^j ^llL fc Jjj I ^ aLsJ? li 0 j I Jj I 

^La^_w_oLSCo aS^jj\ ^S'j^S' ^i«-A| jS>- y> ^\xj ^Jb>cj 

aS" cb-wol aj^^>- jl (.j^S^a laj>• lj LaaJ^ ^L>e-^jl ^j_^” l(^jLwo|jj>- 

.-\b I JCo\^yj ^a -\j -b>- ^I^jI 





ClO'eJ 5J V lj j 1-A ^Jwvi23 J ^ J LJ j^J ^ b£ ^ ^ 

LJ j jj^ ^IajL.1 ji j^a 4j ^^LlSi ^lao^ ^S1 .^.ota jly 

<^0^ J-> jljl.AjL>- ^L&4 j jLO olSjl C-\j-LJo^^O d^*_oJ>- 

<S" ^^T3 ^t-A JU^I jj-> I ~H>-^A c-bLLo^a j+^xj j oj^$-A ^L- 

jjj JjL .JJJO aL^I 3 js>- ^Jw^ISsj 4_j jl 3 J^~° I_A4j^S* jl ^1-lS" jJ& 

^jj I 4_> .Aj l jj jSLi t~LA>l ^31 ^^J>- cZj^ 3 4_> t _^ 3 ^^j2jI (^0 Jj -b ^-A j^S1 

L^e—S"jl l y** l^ 3 y^ ^jjjSJL- ^s" *^ 1 ^ ^woi <y*^ y. 

l ^aLS*I LJLo'V jl <®j jl (J'“^-' , ^ w4 <j-J ^ jl-^LL^ .L j£ <l<»wJlj>- 

I -L ) 4_S” 5 j£ J^_>- ‘*-"j J) ""^ jj—> I 4j lj aLw.* I ^o ^ I ^ ^-■ > ' • AJAO I 5 

jl ol^ y> ((43»cLJI^^ jl^3*Jk)) jl J Aj Aj>- £'j^ J l 

Ajl^_a CA-.L 3 l ^aLS'I I &jl jl jLoj jl ^lol^ A_S! ^l^_)l ^jj I ^1 ^2j 

jULS^u J 43 b ^jw«l5b ^ljjAjAj l-L*_) aS" JJwJoL) O JJ ^loL- ^l_Aojl^jLwo 
t^^ALS"I jl jl j^ j^\ Lo aS" 4j ^SJLa .JuySi^a ^Ju -Lo ^j^llp jlj^jL- j 
JLo ^jLj-woV^/A o-\jj C!jI^^>” y* ((^ 43»r-jb) I ^^jLj^Lw«-A)) jj-J^>- L_$\J 
jljj^ jl yLw<»Jl ^jrd^ ^ ^-A jl tC^I 43 L jLSCol J 3 

JLo 4 j Ll^v^j ^jjl ^1 j*' -\jLj L> •'«■—•'■L 0 -L 0 jl ^sj jl jl J^_> jS '^a 

.^►-woL) ^^oL 



■Sew. j*i&- TVf 


j- S" I <j j I ^ ^Jlo <S" d-w^wO ^yy^ ojL> ^La<U ^Zol-Lo 

jUCo! ^ ■>!) 1^—31 4_> <lS" ^u/3jj ^o^vwolSCo -Aj L> Lo J^jI^jL-j 

l-Aj^J-wO I ^ol-\j Lo Lo 4_>tJo .wL&^^o 

^lo-\j J_) (^_jlj4j y. S* .^1*_ > ) La4j jL^-Jo I .JuIoJloI 

^]ljj 45" c--wol ^ y-^* f\y\ (_£ j Lo ^Jwo ISL> *AJol y L* cjjLajlo ^ISLu 

jlL L>-j^-^._& 4_> 1_o d^wdl y—^~ ojU ^ .wLl&^^o jL-io jl L&ojl^SCw-o 

^ L_a © j 1^ j L_~o l^_>- 3 j I-Aj y -A2o Ayj\s- y3*s>y*iJb Lo jS 

t ^_jp L)Llj>-j^ L> <C3 ^ yj jL-^-o (_^L&^jli ^ La^£ y£\j jl j _^5"l3^5" 

\y>x^j olj £ . Jjlowto I 5 y>-jAj tLoo jLw-ol (^I_A j^-o-wo LacSsA^j cLoj jlp^o 
jljl-AJL>- jLg->- ^£ojjj5"o j yS^i 'cij$Ljo yy ^ ^_j_>Lo Lo 

^Juo\S ^\f\ ^0 <> 

.J^3iS j-*-> jj L&^-woL) jl ^y ^-AaSLu jLwwwu ^j'Vlj^*> y3 ^>- jl 

O^jj' ciJJ cr^ J^- b ^Ij4 Aj 5" C—jljli p-A j^jjb ^_p- 

uL> yy c5” uL>cj y. _^ ^ * * JLd _ yj tJjjwo y 4_> ©jUj^ 

j IS” j Lp I j ^ t_5^jo j ^ ^y 3 1 ^ c_SLj ^ Ll*_o <u y~j y*~ y* 

3 LwoLwJo i3L *->I JJ^ 4_) .Cl^JlS'^o (,JLo^4_) LA(Jj ^^ ?>_ 

•c/r ‘ -l5* o' ‘ -c^- •£* ‘ y -J> iby; ii'°j'j' ji 

^y I j Aj jZ tj L j $ Lo y^ ^ ^ 4_> JJJLwvJ I yL> yj <!L*j I j tj I y^> ^ t y -\J La . ^y 
aS ^jLajjuI y iy^j La jl ^Jwwl>ej aS"I .Jjul^jLo y jljLJj y^ 

Aj As> c-Jo yi o-LJj ^S* y*3~a t jL^j>- Jj>-ly lS^j Ojj^ 

.-\jjl^ yy) ys>- LwJo OmJ j y3^ 3*° ^ ^l^^rO-) ojl^-l La jl 

J^_p ^ ^ l£° 3^~^ ^ 1 ^ ’ (_£■* Ij ^ ^ ^3^-$ y^j I y 

yjb Ij -AjL yy ^ j^S\i^ ^La<S" I jl c-L-Ai^o 


1. T. H. Morgan 
4. J. B. S. Haldan 


2. H. J. Muller 
5. Sewall Wright 


3. R. A. Fischer 



YV& 


^jj—o ^jL_9I^*j>- t "^~^J Lf° J* <L^o ULj 

{ j^j\jS U jL&jjjC^~l? jb —p lj ^jj j-j I .cj jlj— 3 J^^—j 
jl ^*u . w\JJL9 ^ jboJl cjlLwASbl o jj ^ 4_> IjwJo 4 _j I j I 


j—S^J 2 (jl *A» d-s- 


JuL 


c jb-^tLJooJj j—» 1_ > -LJo^_* 

I 4_S* 4«l^wO ^lij cS" 3 !jr* I ^_> tl)L woILJo j y) b>- J jLA^JJj<bl ^ijj 

^a\l^ ci 0 ^ cr^Jji uf'JJ 

j j Jj I j ^ jj^jbU ^jI jAJjS' b Ulj*^- ^jA J4jj 5" ^iC La jl .-Lilj^s 
^j_j>- jl C_S\j c4j^Js2j jjJs? !-b.ijS” 

t ^ ^ ^ ^ 1 0 j_J ^ ^ j l_~o I J__>- ^_w_o ISCo ^ I J I s 5 yZ>- I^J I -L*_) J 2 yS> I Jj>- 

j ISbjk UL_ j La ^Jla^ j _) <G Li_wo b_a 1_aI . .Aj I „\j j_j ^ .Aj j_>- ^ <uS* 

^1 ^_j ^_) ^Cj>-LwJjl_ ] ^i—Sb_> I J^> b jL-oLwJoci-^*-o«^>-/ l_$Cjoj 

^La^La jjj ^Igj^A b jUj^-A C^l™J ^0-U*< J^>- (^4-*^ J^> jb 

jL_S" jb y>r l^CwwoL wJoj jLwoLwJo jlSbj ^ jL^lLJoCl«ol t^Lsl^j 

olibij^l jl _A Aj &S -LJo ^jj I 4j>c_Jo olS”jl 4 JJJ13/ jl ^3 ^Ssj wL^wA 

.(^ * ^jjjjjL>) JJJ 13 L Ujl 

jl L^Ju lj ^s>- LwJocL—wjj ^\^'- > o-LJo ^^2j>c_Jiwo a5" 

^ ^ j Aj )) lg./? I Aj c j) jS'U^S' j L£<j j J lSA ^ AjA Ua^ 

4_j 4»Lwwul^ j_^l^^ o-Ajj ^l-Ad-^*-^->“ Jj Ij jJ ^^-L’ id-^Li jl 

Jj L_) ^t-A^ j_) •H J 1 -^ 1 l 5'^ •■ 5 '- 5 J Ij_3 <L«^j LL«a ^j^ A b |j ^jj l_5Cj 

^JoJ^jI 4_> j^IS 0 ^jJb ^1 j$\ jl l_A jl jl ^1-lS"^A dS Ij ^L>c>5 ^LaC-^X-OsJ>- 

^l»A4j ^^jj j^wo / <L«^j liLo L> t-\j ^yS) ^A JwjLjL) ^<L^>-lj t_5b 

<L*JUa_« ^j j-a |j JjJLwwwA C~)j[jLLa ^jLjl^*J>- JklJ jl lS^j Aj 4JLw«jI^ 

J\<2 i jl 4_S” (^La4j j$ j—>j j-^sj ^ Aj b Laj^jI .^1^ jl J$ 

^jL_sI^*j>- ^jI ya y\ _ aS^jj\ b (.JuJuyj^y> cJjJLwwwA CjjLd^fl ^jbil^*J>- 


1 . allopatric speciation 



jotSo TV^ 


A */2 >- t 9jLl_J>-l ^_j| j_J wLJol ) oi j_S" lj_J>- ^ & jl ^1_S*4 J Ij l_A jl 

jl jl ^^xj .Jjj-Jo^o jj Lo-Lo ^-A jl ^jj2J>e_JLo ^j>-LLJo4j I j I 

cJJ 1 ^ 5 * l *—jLjbo 4 -j C-ww^_) jLj>- jLo^P toJ-J j ^jj^o ^jLjlj^J>- ^2 j 

Lwo Lwo I Lj Aj jS^_j j 5 j_J>- o I j_>J ^ 4 ) Ij 1 & (j I -U ) I jj ^_«o (j I wLLo Jl> I ^ aS" 

Ij La Aj j_S" j I Jj- > d.-> J Lfl_J Jj 1 ) A L>e_J I ^ _ > I j->e_J d> -d>■ ^ 4j jj 

1_A jl j j_o ^S-Loj-j (_£.AjjLjj j->- (_jLod>“l AS"_ ^jj^-A ^LaaJjS* ojjjAj_ 

4_. Ij jjlij jUc~«^ j-^ - 5 '- 5 j'_ y ‘^jjy 

(_5jLjjL Ij ^jljAjjS jLj>- jljj^yo t.ijS’ (jJ.LjO.ij jljlj ^jJjJ-i 

■V 

^-u2j>c_j ^j j^o ^jljAjjS” (JL^jol jSCo jl ( jdo ^ ^jL^il j*-2y ^jljAjjS - " 
jljl-\jLdj j jlSLxjijj jL^o j^ ^jljAJ^ ^|S\d L^Jj Ij-aLL? nd-^l ajls jl Jz 
b ^.b aJjS* ^_aI^>cj jSI .(Y* * \ -\j ^Osj 1^ j jj Lo ^ jj Lo) ^ljoL^o 

^J-^ j^a A_) ^>ejjlj olSLXO jl -\j Ij d~-vJ>cJ Cjt-J>£" t_fij j*j 4_j L^“ A_OwA jj!?4j 

^jJ>-j4 i Jj-L>- ^jj oH ^bJ J ‘“-^ J jl AJ jSL>- aS^jJ I dj>"LwJo ^1 jj 

aS aJ jjjLoJk Yd-wwww^- LwoLwol ^jjLwo d«w«^>cj JuL^ 

jl jS")) Ijl C-w>l OjLp ^JLL_A ( J-v2-9 


LaC b-s. 


J>- Ij ^ J t-tUS" j^_o I Jjjl 


L A^ 


cr^dJ 



^LaO^o^- jl ^_A 0-Ul^jJJJ^I j 

li Lflj I j t ^ ^Jo ^o y> Lo-^« ^ js>- < 9*)Lj>- I ^ La j I ^-A ^ i^ 3 

t_5Lj < ^" 0LwoLwJo ^jjjjs .ci—w^l o-\jj«S"o! a. ja*.j2>- j^_owA 

jlj_j A-^j lj_j3 ^j j_js CjjLa^—o ^La jLoj Ij cSCj c^L«L5Lj jLo 

Aj>c_JLj ( jj__> I A_ i Ij—’j CwLjI jJ>- ^o djjljlLo ^LaaJ jS^I j l_A jl LJLp i-LLA^^>3 

yb Aj jS* Ij ^jI j^xj C-*3J jl i-\JlCjjljlo ^_A jl l_A jl aS" JJwwoj^o 

^|JL*J ^j^oljil Aj jL*j (J jl? j^ (_£ j^X-3 jj-J^>- t_5Cj C^*3lj J^ Lol .JJwolj^o 

C-^e-J C^JL>- jjJj^J J^ Ij jl C-wLp ^j-wOwA Aj j cJj>L>cjI^oj jj! 



rvv 


jljj^ j^ jj jo\ J .(-L CS oISsj L^ ji j~,<2 t 4 j ) -Lwolj (^£jL j ^JaIS^j jl jA£- 

jl 5^*/ 2 SL a c*Ajl^—a jLa4 > j\ csLa^l* jjj 

^4j j_ 5" C_SL jl Jj J_J>- ^I_A4j j_ 5" ^d)l~L_ ) .^1*_ 1 tdwwol 1_A4 j j5" ^jZjlj^l jl 

4-xJllg a ^ j j_a Ij j —>ol ^ UL3^ jLC, Ij 5 j->- j^ ^-A jjJ^jL .4 Jj! 

(S ^LL j' 4—5" ^j-5* odALLa b jiy 

<Lwo (j I (jj5Lj5" j* lj^“ jSIj'^/IS" jlS"o y jJ>- 4 j o ^<> djp-L^-a dLLo 

La .d-^lj d~-*0 ^^54 j>c_Jo jp I 4 j tC^wwol oJ_a I -Aj -Aj Jj Jj>- j CjjLLa ^jj 

fJ^yL-’ L ^LJIj^r b j-» t>~r jj^r-*' 

•r* u ^ 


4jj5L^- jd^a ^jLa (Jlj—o ^jj^-aIj eJi L j$ L> J^Ljl j-s 

Ij Jj jd >^a j-a ^Lal4->- 1 t ^y a ^jJ>-j4j ^Lajj jj ^Ijjjl 

L Ij jl 4 j ^wol_) ^Jjjd> ^jLajj jj y^2J jl jljljjL>- jl OJj5" (-So 

5" ol_$j ^ j3Aj j*/2>zl* a t_S\J 4 > ^j—> LL 4 j 45"^jLaj 

^J*j JJj>- jj^U ^4_>La 4 j Ij ^jj ^ td-^L) jl yj 

.d>3 jS" ^_Jbl ^p- Ij ^woL) pdwwo 

j^ L_) _ )l^ j^l?4_> ^b_^-* 4 j 4Jdjlj ^l_Ad^*-aJ>“ (_£4_^w& 

_> .-UAS"^<> ) 4»j^L^a 2 y—2*- (j* 0 jldU j j 4j^yL*_3 j JjJdwJ J^LojI 

JJul jj ^A ^jI yA i-\jlo-LJo ld>- ^jJ jJ LwO jl ^jjil^pj>- ^ l-*dw^_<KJ>- jl 

4j jS* y - * 1 -^dJol ) ^jSsJ 5 l_j Ip>c_y? c o jS* (.I. ) I jl OjLp 

_>1 j_a ^d_>- .^jl^ ^j_J>-J jl L) iw-ww^lda ^ApL_walj jr^jy"'-*’ 

^_^J>-j_a L_j tJd5"^_a _\JjJ^I j ^..wd-_>- ^jjj-^ jl 4_JS* ^1 jIJuL^- jLwO j^ 

t-UAS"^_a ^j^SjJ__>- jl jl ^i_S"4 > L J Jbjd>^_a U& jj jL^_>- ^LaLS" 

^ y—^~ p J —) >- ^Sj ^ jl JdLwvwO d^*-aJ>“ j-A 4^" j^>cj4j 

JuaLSo 4 j Ijjjl J^ 45" .J_A^ 4»aH ^jdjJ>- J^alSo 4_j Jj|jJo 



joi&i TVA 


' / . V 

y^y Owlwolj y jSb *■_^jd J^ ^'j-’ tdA^^a <Lobl 5y- 

jU-j. L>-jl ji ?J_ao 

cs-* liJJ J- 5 

jjj^ y 4jLL* ^lao jSI ^3 jl aS cJujb jLyr ^j (^La-UjI ji ^L»j 
^La jj d--wj idA^ y b" jl .dild^jl-do ^L*s?l 

4_j l_A jj dwwKj^jjL ASy\ L cdj y jb« jl d-Ol y- ^jI j^ y^x-A 

cdx_*~_A ^i_s^l ^j—* l£^jj ^ ‘•cl ,tty lS b yyy^ ^y^ 

y I—wo jl O-dX ^jXdwO ^Ijfcjj d-wd ^£jIaS*oIS* y^SytJ^ J tdob-do 

t y y^A jLw^^J y^T d\J bl .d yjj ^JjlXd (^Jjd ld*^>- j^_5 I Aj 

J y.jr* A“ J' *-5 -^UT* ^-—ej d^-* iiJ>* 4^>J 

^/JUj jl ji ^i_s^l d^*-*>—>- 4_^ Cdl jl j* r & ^X^IdX>d~~u j 

jl/ <S^i* uy-tj^ j-l) dJ-p jr^* ^ j -^^y 5 

jbj Jji Ij ^Xul_A jj jbjbdA l -)L>d)l ^db j^jIj p-Pj^l-P L^Jj^ 5 

^1 *al ^\y* t L5 LolSj j£L> jl jl y aS (.yS^y y dd>ej ^y** j a-> 

cdL> 4_obi ^jlj^ jL*j d_>lj_3 jj-jl jS\ .SjS^yA ^y^iy ^aL^[3 

Ij ^£jjd« d*^*-^j>- 4_S" d yS> ^—a ^L_j j ^lojldjU > ^^d_jj ^ La <d-> j Id 

ON y>v—> I ^_la j ^ d d_>- ^ 4 j j_S" I . d I y>- d d>- ^ Aj j5” j I jj 

^jl yA <\ olS'jl Ojjl^a d-wO^^b Ij (_^lojlj ^jLol-br ^-*-w-olSjo 'y 
^ j- 11 * - l 5^ ^bd 4_> ojLj^ Ju d>- jLwO jl ^jbil^xj>- 

d^*-<»«->“ Ij l_A j I y^yA I jl Jj»b- ^jLw^ld>- ^_w_olSjo t>i' (*-* 

4-> (ijij^j J1j^ jj ^_jj) ijjs-» ^^3 ■- > ^ i y‘ iSj^j^r 

tJdL odX d^jbx>5 ^d?l jl JJ>- I Ij t-do< lL>- jjs ^jj| 

jj L>- I j ^ j j^S”l ^ *AXj I ^3 . du I y>- ^y d d>- ^y |j j-* cJ b*- 

.AJiS^j-A y^y^2j Aj Ij y\jAjy L ^jLil^d>- ^jljdjS* ^y>5y> 

^ La Aj y^ j—j—> j I-* j—>- ^^ b I j ^ ^ jd ^^lajs yi^>y y> I j yS ”1 


1. incipient species 



m 


~Lj>- 4_> aSLj I 3^ La ij I i^^wIp I S* w\_> I 4_>- ^jj J L>-j ^ 

_) .-\j yS> ^—a 5 ^jLj l_) ^ yj ^-A ^i_v£?l (^£4j ^S 4_> l^wL>c^ tALwO y 

L 4 -^j-* Ji ( j;LLj_S’) (JjJ^-* jUc~w-^- (>~r j' cr^-£ J~^. 

I^Aj y^> 4_> J*o ^ S*lS ^A ^1? y>~\ 4j Ij Ij ^y\jAj ^ JJu I j3 I (^jjlpl 

5y->-J ^ ^j^-ALJ ^_)!j<U y^ ^1 .-\j ySi ^-A Jj Jj>- 

Y . ^ ) /- 

0w3jJ Ij La jl j-i_j ji j-* 4-5 ‘ ^IjLjS j ^IjLjS 



a ^_S" ((A) ^jUJ^lSC; jL^>- ji .^dj4j j5f L 4^*o ji (_£jLo J^ISvj I\jj J~^ }> 

I^Xj U-^j! ji 4$* 5y »AjLJ iL j! l^XX* cC^-wd 4X5L y& f (_£4j4j (jljlj-A j! ^vj 

y j_Lj j! a (_£4 j^-S" _)^ ) ^_>Ij4j y* ji < 'y^^'‘ j 3 . •'*—**~* , l 4X5L 4$” CX*»wd ^y l5L> 

.XU-Ul i^ j4j (g, m, n, k, e) \y>*A ^Aj£ U4j £ 


1. dichopatric speciation 


2. peripatric speciation 




^c**u*>. TA ♦ 


l£j aj a^jIj C~^a>- jj ^ ^Lil j*^r £jl y jj 4 ^ C^J- 5 J 3 

^jCj l„L_> J—a t-L_) I AC_Jj 3 wL^o I jC-v3j ^Snj J_S3 3 A_> *)\^3 aS" ^jj 

33u^ a53 i tA3o oISsj T_^ j^2j a_>) ^ 3^ 3j33-l>- 

^ ^ jy-^J J_J>- ^jl ^ 1 >J^ ^ -LJo LJ I ^1 jJ jljj^ jLL 

^\^jl _jl 3o j& Aj 3d-*—*-^«->“ cA_>cdjj^ ^ 3^T 3 Aj ISCwo'VI 

‘■^dr j- 5 t -^- 5 _r\_r* i^ 5 b <j>-^b (_b^ u>'- a l j^’jr“ J 3 ^ 

a^_ j|jAjS" .wLo^ 3 jL_pl Ij J_^- ^Jw«l_SC 3J_SU^S” 

3-k 3 Ida j ^ C>5^* 1 3 1 o i_j 1—3 3 ^ ^ do^P ^ ^j Ij ^j L-o 1 3s>- ^ A>c_Joj ^ 

jlpl >eJ ^CCo jj I ^J ^1I jj ..Ajl^^o .Aj Jj (^lo j-> j^~ J*£" 

33>- A_3 ^j1_AAj y£> (^LftCd—*-4._> cO^“A^>e_ i ^1_ & a J3^ ^)l 3sJ^__& 

3 ^JjiL_w—* Ij ^ .Aj-LJj o-\jlj 3^ Aj c_\3 y ^CwJLj i*_^j!P 

^3j (_£ ^wwwwo j_ S' ^_j>-I ^j yj ^^jLJIwo ^£odj»\j Lo yLi .ddsL ^jw«13o 

31 -ALj>c_) 3 |j_ 9^ ’ ^l—333_>- 3^J3 lj>- A 5" y 1 >- 

^ wL*jl_£ 3 3 1—:>- 3\.>- ^3 ^ La o 1531 a I a i j o -LJo a53 a 53 ( 3^° 3 ^ vw ^~ } ) 

As>- ^1_AAj £ Aj ^ L& 3^3^ J^j I y O-LJj ^Jj -Lo 

. Jj-U. ^Jj -to 


(®5^W 


yL^S 3^ 3j jIAjAjIj 


c_S3 — L>cj I 


p*L*S c^3 


_ 


ol_S3 T_^ jj j^«,s 2 t Aj ) ^ 3 ^i^ 3 ° (33^°^“^” (_^ s ‘ £3 ^ 3^3^”^ 

^ y>- (3^*^ 3^ ^ j 3i! j*-^ y* 3 33jAj!j ^1 

_*1 .Ajk^ A^ol^l ^^ JjJ^Lwwo j^1?Aj Jjl y 3 !~^->- 

wo I 33>-^ ^»_A j 133Aj Ij a 3 Cl—wo I J^j I j $ ^ 3 *, ^ j** ^ 3 ^ 3 ^ 3^ ^ 


1. pleistocene 



TA^ 


L) ^o^la Jxj !?..■>-oL> t*)La <S" 0_^!r cCL—wol ^Ll 9 LLoj ^Lj 3^ ^ 

jj (_£4_>lj^>- t '—-3-£' jjJ I 4 j ^jI3SL)Ij ^^wL>ta ^wU^- 

-Aj Jj>cJ ^o I ^jj I L . 2 yS> ^A jj L-Lo ^Lvi? I j I La I ^Jj ^ ^ 4 j c -Aj -Aj>- 

-Aj Jj>- ((L_$L) Lw-wU I)) ^LSp-k C_$sj ^ L>cj 1 ojj ^4 j ^ i^uJ yij jL^Lo 


' A 






3' J^ 1 J- 5 jiJ^ 


-Aj -A_Jo jL-L- 3 d^>c_j jl-iSLl d— 0j)*^hS'4j .^jL->^a jL->l |j_Lftjj 

^jj I 4_) j£ jl \} .^Iw\jL>- J jL-^J jl _ -Aj Jj>- Rials' ]g^>c-a 

^1 j—> J^Jlo J__3 0 ^-flJL_> ° i—SL jI-A_S3jIj ^UC^a-^ - JJ^ 

^ La! .(HOT jj La ) -Aj ~\_J>- ^jlSjLw-> j}-L?L_a j 1_&|^L ^Lol^j {^yJL >cj 

^-0 jl ^ c-L-jjL j! Js ^Ij I-Aj-A-Jo L jl ^wot_SL jl JL-j^p 


^jlj4j ^ j -Aj^j jl tCi-'wwdl ^jl>cjiJpL J^Ip <L Lftjj ^SCo 

-Aj L> c-\j I -Aj-Aj ^-Aj Jj>- ^4j^S" jl^Jo aSj^j I (^1^ .-AA£"^a {S L&jl 


TAT 


A_L 2 J>-jj« Ij «/g 9 ) JlJ-L J,l? ^jLwjjj>- jbo^P 


b (j^jjl ^J 0 p-^^jy lS sJ --“ ol^j ^S 4 -*- 5 jj 

d-3 ^ ^jj I Ij I y I. ^ jj j 1 yZ~* 1 ^Sj jjJj£1 j A> i3 j Lij ^ Aj aS" 

IJlo ^1*1 jU aj C™J ^IaS^Ip aS" cSC j^SlJjS" ^1 jil aS" 

^j-3^- c_$sj .-\j y^ 3 -Lo !^>e-* ^LaaJ^ A_> ^jj JC^s^■ jl ^*j <.>XzS ^a 

O j^jLil^*J>- ^jLwjj_>- jj.Aj c-LjjIj ^ jj^Jk -\jIj Ij (j I aS c 
jLg-^r jJ ( _ s _jlj4jj_S' ^~' “ A* jl L _f~j; *4^^ ,jil 

^a -LJo ^JL>^j jl J ■” 1_ 4 1 *0^^^ _ A ') JJ 1 AX^*-ldwJu 

jlj-3 -^-d^ ij J-* l*i_Swij_^ J La 4_) bjd c jlSbta^j c 01 j I -Aj lta—j <>-'-) 

L » L w d J jljtaP j->j ^ ^YY JLo Aj ^yA aS ^LS' j^ .tata—j A3 ^S\j 

^jj I jL-* j^ ^jLil^*j>- ^jb-^l-ta^- ^ CjLoI ^3—jI y> / jZLZ w« ^/jj/ 

^J Jj5 c5\J ^is>- J &S JJ ^jLwo|jj>- ^-v-olSjj LgJj J^°^ jljjjl^ - jl 0J ^S" 

.^-\j-\j olbl Jjli ^jj^_& IjAjjS' 


l£JJ ^ jj^Jkb ^JI jAjjS* jlSbta^j j jljl-tall —j 0 Lwo j^ aS* C-wJ^sIj ^^1 

jjI —j 3 L- o j^ ^_j|jAjj-S" jl ^j —>I <lS i3-wvw^-) l ^*- a 

yj—* Aj ^SCojfe ^j jl^SjjL&jjjj .i3-^l ^SC^olj jljlJuU- 


J±2-> J^jIcJjIa^Ij 


O^j^ oL^” l£jj aS' 


A_> ^ I -b»-<twjj I ^ j 4 -' oIa-JL>cj .(^ Y ^bojj) jlj3 wlot -Sjy-A Ij 

a£ ^~&y jAa ^o jZls*- Aj A 3 wjIj il^il jl !^jl^ ojLjl jjj ^ jjjlL-o 

B oLS i^yj 4-j ^aIj cJjIa^L >,^>cj A ^jj oLj i^Sjj ZL^~*-> 


1. sympatric speciation 


2. Bush 



TAT 


yjj ^5" jbya olb 4 _j y-ly OllyJL>- y> I yy5blb->- .Jjjjys 

oVS yyj 4_> Jj Jj>- yjy>-ly y> I jL>- yj^^y iJjj5 "^a ^5LUj j I 

La y yj I 4_> tjjj5^y y^y-al ® oLS' yyj y5b*> ^ jZ*j>- L B 

4 _> yi^*_a .jjj5"^ya Ij ^y-wdba yjbdljj>- yw_ol5la ^CJjJj4_> 

j J^5"yj jlSb Jij B oL5" 4_> A ©L5" jl £y jl l\ j3 I y b*> jb>C^»wA aS ^jJ I 
yA_>- t_SL jl cJio^5"^yjb A oL_S* 4_> B ob_S" jl CjI j— a>- j-^_) y*5bJL 

A A <A y j JA -Aiy <-sAA Aj'A' 

b y^_a I 4 > yl43jLp ^jlya B obS" yyj 4_> y>y>-ly 45" y^b 

CyjJjl y^y by . B oL£ Ji jl ^ -L^y l-io <_plyl 

j A 4_Jjl jy_» ^y_>ba jlyp 4_> I J^_j cojj J C.«tf>- 4 _j jAJo JJl3 

^_)lj4jy5" l.-J>- ya yo4_> 45" O/ wL&ly>- ^Jw<&«P B oLS yyj 4_> y>y>-ly 

yJd^y B obS yyj yj5"bd jba ^yyA 

yl»A4jyj" jl y.sLj ^jlyo yo yjyjy--*’ b-41 jbftla jba yJd>e_<»wA 

yy^_a Ilw^j ^_SL I bb 4_5" ^yi> ^y bb ^jj jLwaj Ay Lb y>- 

Oly-P 4 j J5w> <b jlyy 5 b" tJA^ys CA~yj 


-1 bb>- y_S" y La 4_>- L 


J* 5 j' > 


Jba 


.ab jlj 


y 


y&la ^yj “^A" l)^ (^f ^ y 0 ^ 5 * - yl^ oLLjlJIj I yl_A4Jl_A^ o JA 

^yvwO L_wv_' lww<> 45" c «A>w 5*^ ^a jLS" 

4_5" yAwlSL^-wa yl&^ykla ^ y 5 ^ jb"bJ *b L wLjb L 

jjj I .JJj5"^yO ^SL\jj c-LAwwJfe 1^4 _>-Lj^ yj I jl 45" ^y 1&4 JL>-^^j 

^ y ^y I j 4 j j 5" iw^vya y^d ISLa j Ijfc la j ba j ^ 4_) LLa ^ j I ya J y° 

y A to >- l_j Ij ^y?l_?>- ol^L-wwjj l&o^l_a jl jLy>- 45" tCAwol 0 ^ y 

yA_>- l 5L .J_)lo^b y_> jlaly_) olSb—A^jj jb & yU j _j jl yloj_>j 

yl^-b^A J-^ b jAj JJli Cy>c^-j! 


^l>bbl 


t^Hl 


) 


4j j bo I y j^ £ Ijlo 43jLp y) jl ^ y^-A 


4j yjy jA 1 _ 4 I jb&b ^A*JLa ylfto yO jba y^L>- obbwwjj J (^ 





^ 4_L^- j—O j5 ^ 4j y^> J 5 y> > 0 J»2o 5 L>eJ 1 l-A 4jJ^ ^ • '*—-'~ 0 I 0 -LwwO J d-> Lo I 

lPj'j-* a—? -^-—* ll™jj j ( _ !r L^ £j-> 4 j C~—~> ^y_j^ 

b tij^^JJ- 5 Jkj' 5 j' ^“jbj- 5 0 ^~- , 'jHJ' 5 -5 (.r'^'j iJ^.J^ 

_ i jL ^ JiS0» I .-Uj&^ j I_L_i t ^j_y° 

4_) A*_> oLS jl <bS" I yHs>- jLw* Ij4j y5 aS 5y^-J 

A _> jLaj^Jk ^ 43i^J[S' ^Jt> C^L>- yj I j5 J i-LJolj 4JLJo|^ 5y>-J yj i.J^S^yO 

y /3 - >CJ ^l^- 5 ! ( JwolS\J jlSC«l yo\ ^j_)| Lol (jl l^^wwwwO C^jL>- J IjLo 

^Uc«^> y-sJjAjyS ylj^Z jl Ij oLS 43l> 

j^SCo-alJ jIAS^AjL) 


4^ Jbl 5yy j4j ^5j3 C 

4j^jj I cJi^JuJ^2-> jl 


j^ 1 byL’jfi Oljjjij Jj^la j! 


v' s. 


Lwo Ja-wo 


^L>ejl jl 4_Ls^lijA_) 


c_$\j ^S" 4S* o-LJo oJj^ (jLftL^S” tjLwO C(JLLo ^1 y .5ySj 

j! ^>1 J&jA j! ^jjy>j j> C~-o S^_ L) B j A j! IjU ij^jjz 

^L&4Jla*-lj Jj y J j y~o (j | y\ y aS c-Aj yS' y° <«_&P \-/2 A (B ^ A ^L&4j ^ 

Jj J_J>- ^4j y^ y—) I y—> I ! .(AABB) ^y—a y^^a OjL_)^^ _ *T 

yi j ^ _jl .(-LJ S" ol SC T_(^ y y^2. J 4 )) Cl^wwol \j. ^-Lo ^J_) wU 

JlSLsI 0^ y A ^ t_ qsA*/9a ^ ^5C) 5 La jLwo aSjj 5 

jl y*/9% 1 ^ j5 y /? yj5- j5 .5yS -\-J y-> Ij l_A^J»o^i_)w\J^_>- jl y^j 5 

y—^T (o-L_-JL> C--3L) jlS'jJ^ jljl-AjlLwJ jLwO j^L& 4J^Jl 4S”) 
jj'y J j' b^ :J -*-i,_^ ijjj isj^z 

OwL&LJlw« j^j jlS-L) jp 1 - ^ jLjwwwj^^^ jL»^ ^5 Cy*^ 

4 S" -IwOJ ^ J ^ £? jr 5 ^ ^ ^- , -Ab^>- j-o L>“ yJ I J 5 . d«wwd I 0 ^Jj 


1. Wallace 


2. instantaneous speciation 





c ~“! l >-! jL—; ^jLiljksr jJ> ij\y> 

(jLwd ^_)lj4j yS> J y—3 1 a .J_aL>ej|^y ^LoISsj 

^_P ^_) I j4j y_S” d-> J*-^> 4_>£__>-|j L_a IjwJo j| l22ww*J (jljy>L>- 

.j-joL)^» L&oj y> yj I jL^a ylily>- 


4_> 4_S" ^J_JI l_$\j 4_> L& C.««*_^j>- iJjljl jJ jl&jjj J^alSo jl y>- y 

jl i _ 5 SCj_ ? JjS'! Jaj jl aS' ^yilsb^ (Jj~“ Jj Jj -L^ljOSj jv* Ojj-> 

4_> ^2j I . JCu L) LlJLj I (j ^S*L ^ 4_> JJu I y ^y c .Ajyju y* jj LoJLo 

JS\ < -i L>“ jl tCL—wol jl ybwdl JJ ^vjLli2*^ I 4_> d->lwL&l_JlwO jJ 4^ 

wU_&ly-^ys 4_> Jk 2_> jjj I (jlyy .d«wwol o^Ju 4Jb>-ljwJj y l)L^ jjj^JwalSo 

CbjLi^_d Lk(jl a 5* C-wol yll?tLa (jl $J-/2&A !-Co^S \j 

.JClSy—o j Lwo 4__Sj^ ^ jj y—3 4 ) j-S> J y—a ^ & 4_> (((4j ^S" ^^))) 

^y L& <l^>- l_J y 4_Sj^ ^ (3^ ^ 4 yj^_>- ^ ^ _-.Lj ^ ^ *' 3 Lp j*wjL l?-^ 3 ^ 

jl ^j-vJ Ow\_Jo _ 4 jj->tJI-_>- (^4j y^ I &(jl 4^" JjJLwwJfc 

^IaOjLL j -U^y> ^ L ojLj^ jlj* 5 

tAUS" y I JJulJjy cJjlo^/ L^-i* ^ yp*- JyJLo ^l^jjl 

jj_y° ^^al—S" jl -aj'w\ y^v_ol SCo 4 > jy * L&cH4_jlj2 3 (j I _ ’ 

.-\jlo-UXu -Lo 

J— lj L jl .O-ib cS aLS’I jl ,y_jj 1-5 

J_)ly^_a 4la !>a l_$C jl ^y-wJi? i_jL>^ol LI yj\ (^ojLj^ 

. Jb by_) 4J1_>- 1 I o 5y^-3 (_^ Lfe Ci-A^eJ 4_j c 4_j L 5jj I -\j Ju Ij^- 4 ^Lo ^ 

$Lo ^ ^—SLwwul j__)^^ ^_& Lft-L*_ ! (.5 y—3 (^jl y yJ I 4_> ^yj'yi^ 

ySl^a y^> jj\ 5 ^^dL (.ys^S*yJ iJjJbwO yj ^| 4_) 0 -LJj 4jb>- IjwJj (jl_A^ jj ^JwalSo 


1. parapatric speciation 


2. Hybridengurtel=hybrid belts 



YA^ 


. J+ > ^1 jl J J)lg,«^l jjJ I ^oJJw«0 J ^ yA ’i^-~ LaA*_> J (.2 JJ 

.JJwJol_> j\<3 ) -L) j—a A_S" CX>3L > jl JJ j (_£j^l—> ^jl j a jj J_ _o| 

c—^l_AAbj^^ ^»-)b jj^Aj aS XX-wol ^iSb^ jL) j^lXo LJlp 

j 1 Cssr^ 4 - s ’ c ~“ l ^j—} I t -\j ^-0> ° ^ l_J l_ >~ j1 j 5 Ij 1__) j 


-Ljj (j-d' b Ljl ci^r c^ 5 ' j* JJ^ 5 

jl ^^1 yl L> ^j-> jL>- j^ ^LaaJ jS ^jjI L> $ jl jl Oy^-Ly 

^ jj ^ ^y-L? i^jL>tol !?..>*)cax^Lj ^j )^! jLi^jL-ol-L>- *L La jl 

. w^j ^ O T ^ 1^3 jS"" 




4_S" -\j I^y ^j^-jAj ^JuAs>- £\y oLS' t_^j jl tj^lj jLwwvu 

jl A_j > XXwXwA LgX > ^yjJ>e_-« aS" ysl ^y>- .d-ww^wO ^-Lo^1 jJJl>- 

XX-wo I j I ^ L j£ c -UI o d^o a_> cXj Ij yLo ^L 3 j ySlj ASj^ ^ j La LaS* ^yX^- 

yj I ySl •(^ ^V o ^j jjj) -LJoIj oib i^yj ^yLj jwLL>- -\jL o-L) Jj y>I a5" 
ji .-Uj^y <u_ii>-^ ^y-JI j-j ^rjS' ,jL»c~»^ j! ij!_^ 

_j I_& jj (J ^ L_ i Lo I co -UXo d-3 Ij bbo ^ o -\j Jj j j Ij ^jj U- j Lwo 

j- 5 (La jj J-^-lJj (_jd^ jl c5jL^>ojj^ ^LL^S* 

cjbx—jLj&l_« jL—« jlJL_« jj^aj c^ _y^ 1 ^° ®0j^ ^Lj L&o ^^ 
j jS* cXj-LJoAj L& jLwjl Jj2-wo La jl olSLwjj aS"^xs^ o jj ^ a_> 

^jj^L 3 jl ^jL- a_S” jljj o-LX) ^jw^w3 jlj^LS" .JlsXL o-Lx 

jL J^r j^j jLw*) La j jl ^X»o aJ ^5^ jr° '*——^ol j^5L-« La jj ^j^>-ljj 

jL-fl jl j j^yy& ^LaaJ ^ jr° (^LacXj^LL) A^jl j^Oj c-LsXlj Axjjb 


1. Riesenberg 



Y AV 


j*j>*—ij 1 I J* 4 —S^ —o lj (_jjjl—i —" 

A al.il ( 4_P*-^__>-J.i j*> e_>j 0jJ>e-d. A ) y\yj*S>x—)j ^I^J y— S" 4 > jl 

^ 0 J^>z—)j ^J—} I . JJu Li yj ^_*d Ij ^S\J _* 0 j^>e_) j I ^ L^Jo I .AJu L ^yO 

jig ) jl -\J j*. S*^_d <lL/?L_9 ^ a jl j^*i j.i j! aS yy jaa^ 

)' ^£A \q'a i j.i j.i 4_S” (^l^j j_S*4 i t»\j yS ^ a 4_L^?I 9 ^ & jl y, ) 

^twA LaC 1^*_<»J>- jl y*J jSL.i aS *\jy*Jj^A ^Lj tjL^- ^SLjoj (^I_AiJ]jjLzj 

y 2 L jj>c^. _*k j^-j *A^-> L La( j I t^$L> 5 y>z^> 4j jSL$^y*~ a ^ 

y* >1 y-$ L_) _a a > ^jLao„\j j__) j^l_>- .JccS^a L) j^L jS* 

.A_jj jL^sJol ^jLwoI^_ i 4_S" <u jSL)Ld. a 1 dl . LjL_d ^_w*wj >jjl.i 

LI ^L>cjI JbSLjLd ^ys>- Lwjo ci^wwwj j $y La^jI Ij-aLL? 

l_$L -\jL_j <jl ^L^LjI ^y<f —a j^j b 

(wLl_>- 4_> ^lj>- L_j j) 4 _> b >AjL_> 45^j_> I L_) jig i 4 JI 5 L 

ajjyAj, Jjlo^Lol Ciww04_> ^Lj CIjI^vLLI jS" 4 jjS* 

.wLLA^^d ^ (jLavX^-l ^4j 4S”_ 0 y^>vjy ^jS" t_ <L> ^La^Jw3j>cj 

t Jb Uj 4JL-d ^-A LL? 4 _j 0 y*S >cJ j <>-' 4S” oJ-Jj oJj^ CjI^S” 4j JJ^>- j .A 

j_S"l .-LjjL ^j"- 19- L Ij ^L-d i^\jy\ ^LLL L j LaC-^-w-w^ c-^*-3!j LjI 

LI <■ “2-> j *— 11 (^^Lld 4 _j Ij LaIj^jI j IaC-*-^^^S" ^jjl 

y$ j —SL ^ 45"^]L_>- ^S*^_d j—ij5 Ij ^J"" 3 jjj ^ 

y2 .^jlJ_) ^j_j>-j ^ r ^ _J 4—) ^L>- 

L_j j ^ ij Lp j—° 1 ^ 5 “^ w ^ —> ^j—j |j—15 j 4 j j 4 

^ l 3L j) Ensatina c_5 L!j^jjU j (^ jjL>) Larus argentatus 

.(rj\ jij~^ ji 


1. circular Overlaps 



jois* TAA 


^ 3^3 ^dl>ys j$ £ 3 ^ 3 ^ oiri ^ 3 ^^ 

j3 c jyy 4S*L) I jl {£ j ^ w0 ^ '^t (_£ L& ^-«,wo l$Co t4i jj 4_> 

4Sjj| Lj t-\JwJoL 0 J^l ^ilj y jA jLwwwu .Aj L) tJJwwO jj ^_&4_> jjj jio ^4_L>- jA 

4_S'jl jjjj ^jLil^*j>- _ l)-^* 3jj jl L&jl 

l^>e—« AL)L^w& jLi j3 -Cul ji) o^1 >cjI jLiuLw* y i~S 

Cj L*^>- Ij j^~r L*l .JClS O^sjJ 

I w\_>- ^S\j j' j' J_«>* c>'- aC ™^- J- 5 iJ ^ l / 

j3 jj^iL) j*-> jp I j3 j (.jc^S^a 3 L < ^- w ° jl ^^w\jjLwwjfe 

j3 3 /I ^3 ^jj I 'VLaJ^J>-l .d~wol OwLflLo 3 j->-j 4_) Ijl ^^jI$\j tj I JJwo-JL) 13 jL_a 

.*AjIj^« jL^>- ^_iilx^>c^3 JISLsI 4 _j ojiLjji 3jl ^o 

-LoL_) (^4_>Ll_£ 4_) ^jjlA H^X-*S>- jjj3 j3 ^jLoljl^- ^ L& ^-w-o ISLo .^ 

,J_al$\j ^Ssjj jJjSl ^L&Cj jLij sjj j4j j ^LftCjjlij ^33 L^j 


t-Ujl^fl 3j->-j4_) t_S^L/g I J)\ y ^£jjla ^LaC.-**-o-^ jjj3 j 3 LftCjjlij .T 

jUc~>^- jl~» JJJ^J'J-^ t>LaOjli_' Jjj-is j! Ij j-*\ ,j-jl 

J-£' o!^ j L&^J^_$C>! . Hj>- 1 *a jl j 3 j->“4_> ^£jjla 

3 j->- j L) j~o o Li' L j j Lj^wO jjj L>- ^3 3 Usj j j^ 4_) d-wwo I ^j^Lg*A H^SL^ 

^ Ju >Xs>- Lo! wL >- ^-wwwo ISL« 3 j2*- 4_> 3 j2*- i^--o ^j_) I 4_> t wLL& 3 j^xj Ij 

.3 y ^ 3 ^ 

— a _j oJ 1 L-^wi < ;L>tL_)l ^Jl j3 &S ^jLL/? .V 

*Ji-A _ 3 • ( ^ •• ^ o L_SLj Ij p & 3 ) JCJ. S' j& Ij ^ ^ 1 j^j IS* 

^a^xa j3 L&^j aS (.^^jj La4 > /g >cHo d—wol J^SLow^ 

^^olSc_& 4_) cJj ^a 3 y—2*~ 4_> ^w*J^j>- i w jL>t^_)l jl ijLjfcLo jl 

4 _> 0jLjj3 ^jjLj jj!? 4_) L&^jS>L«fl j^_) I jl CjjLLL-o H^x-*—>- j3 4_S" 

J_ > Llj i j i^£j jJ jj ys L a I j_j>- ^_wwwo ISCo ciLj 4_> t jjwwo ^_a 



Y A*\ 




jL« j: (Ringspezies) «£jJ y^j)) cSLil £ ji :YL^ yy£ 

i j*x j < Jlw jl aji J^i? ji l&4jj5f .CwjI oJLi Ensatina eschschotzii 

_T ^Ajils^A C>Aj!4jl5L f yJ ijLJE*J (J i^Jy>- Aj \ i^AJllzl^A j! 

y>- C-^o-*-*- 1 4j j>- (_£ l& C^*-oJ>- 6*XJi ( 4j ^S”j 4j ) C-^o-^3 4j 

0 ^_S” ^Aij g L^a 4_j 6^j_S” JL-O Ij T E y^A Aj y£jJ J C_^J . ijj I 6 ~Ls»*J y j)\y*> QjS 

6 $ £ !j Y ^L>- En (_£ Ajllz^a ^ LAj y£s> U Ay ^ \ y~*A (_£ Aa I i I ^Svj 5 (_£ Aj yj i J^j ^A 

l>-(jl ji ^ «Xww • J _) i y a 4-> 6jLj^^ LJjJtJlS" <^>y>- ji 0 (_£4^>-lj Aj yZs>zj ^A .C^w^l 



Jiol&l TV 

jj>- ^Laaj y aS iAj^y tjL^S” I jj jy-& aS"^jLo^j^4_j tLfljL-<i 
<-Pbi <yjj Ao ^S" c_$oJo j (_£ o j L j ^ t -Uj I ^o -\j Jj L& y\j} 

^ Jl^Ip aS -\JJLJLS”^^o ^jL&L)j Jl^ Aj tjI JJw^wJL)1 5 ^ cJlJ.^ 

. 2 ^j-s^ ^^ ^ J ) I A_S" d«wwO I 0 J_ Jo j iSCjo I 0 jj jA I 

iw>—5" ^X-A A > ((^_jljAj yS)) A_S" C^?»-L_~o jl_Sw>l Ao S' C fij ^*o 

L_$oJoj aS" CJwwol Lj*_o ^j Jj ^S\j ^ ^ 3^ • t '—' ww0 ^ (_£jLwo|jj>- 

aS^j—} I A_>r a <i ) t ^ ^ j 1 - *-* I L ^\»0 L-^\«wO^ ^^*A L_^ y*^T (>J-3^ 

L) ^ ^ j l—-o I Jj>- ^ L& ^_wwwo ISCo l^j j t -U-Jo Lj ^yia j L^wwj „\j L L& aJ ^ 

Lft(jj ji ^«,tg>c-JLo J*Jl)l *)L*3 yO j^-> A_> .~\jjl^ y ^St)^5” ^^Joj ^LftijLjo 
y^iju ^jI^aJ ^^xa ^jy* Lftijj aS* -LJoIj ^p~Lo Lj c^jl-U 5 y >-j 
^1 jjjl *bLjo a5\j ^ ^1 ^5*L>- ijJ«-wO ^jLaaJLxu Lo Lol i.ajjS^^o LiL)I 

.la.«A) y—> ^SLA_jI -LwlSCwwo L)LjfcLo _jl ^^xa ^LaaJ j$ tjLwo jll3j ^1 ^S)\j 


^Ijj^l 1_~— J-S’ J-S’ i l _ r i^p^ r j ojIJ — a I — a jj 

L&ijj _jl jLo-jo j\S ^jj I ci—wol t-Cj-wwjfe ^JjaX] yi 

^jl_^ilj_j>- ^L&^_w_ol_SCo aS J .JJwJoL) AJLJol^ ^wA 

c>!-*f Jjj^Jj-^” J L-*Oj J- 5 i-Ujb iyrj 

L-^Lwol a 5" d^wvwo I .JJwJoL ^o ^sU^S* 

. aJ L -\j j I ^ y-^A ->* o-^ivJa^ 


^.jSS^yO I j £*£>y*) 

jI_JL 3)) b <>JJ Aj ^S Cb»P ^-<1 aS" yj yA ^ jA tjI JJw^wJL)I^ ^ 

wlXl^vJfc ^l_AA3 yl^A ^ ^cj Lo Lol .JcS^y J(( ( ^jZ^S>- 

d»P^ ^ jig ) A ) .wLL&^^_o ^_j fel^S" ^A_> a5" 

^Lw^S" ^AjliaJwO /| .J^CS^A ^y^X-> j j^l ^P Lj -Lo^P b 


1. Mutatiohndruck=mutation pressur 





cS' ojL_> wLl_>- aj ^^jjjJ £\ j ^Lil^c>- ^jI y& Ij C-SLj 

4_ ) c»LJol_) ^^wL>c_^ jLw^j ^\y ^y ^ jLw« j^ LAjj (1)L^>- jL«j^_A aS^ jlj>- 

^lojU Lr ^'j-^ L_J J ^_J I j_J>- J-^ .Aj I ^ jJ>-J Aj Aj Aj>- ^ AjjS CA-P 
c t ^y^S' y . 5 yS ^y ^ L>ej 1 CAP y*> Aj f y I j Aj jS* ( AAj L> o y y>- ) j j^*J I 
tjd' . 14^ ,JJJ Oj-UAj A^j^o jV* Aj jSjj J (jUojU ji 

U J^o 1 j2_JL>cj ^ 1_A j IS' ^ l^j ^ j*A> {£ I Aj L) 5 yS>- ^ Aj jj Aj Aj L> ^y^P yA 
jljlAjljA^^J J jljAjJ—> ^LaAjj_S* jl ^AA>e_J jLwO J^ ^-jljAjjAS' $yyA J^ 

ji_ u _>!j<oj_S' Of-j-wJ Ul t|*jjli jLxsM ji lS^JA^ 

Lo ^aISI jljjjb- j jULS” jl jLw« j^ jjS'UjS” ^Ig*>c^o Jajl jS* 

La ca^^*-<*->- yu aj>-^_a :JjjS "^a ^£AAj^oj>- ^jj jjy\£s>\ .CA-wj yp^\j jL 


jl_*_~^j ]g ) 


Lr^ jd 


L- aS', 


■*/? J - 1 — ^j*-^ *•—■-> jy~& y ^S" La jj (j L ^>- 

. AjIj jL^>- y ^j ^j-wo I j Aj jS” o jl AjI jl^-A Aj AAj L^j 

jl ^_^J .CA-~j a!^_wwwO J^ J_d Jwdl_P AA_>- jl ^_^J Lg^_ 1 lg«>C^O Lo I 

^Uol jljlAjL>- ^Laoj^S jl jLw« !Aj y> l) IAJw<»wJL)I^ CAIwLaLJAs 

- ^ Jl 

jl ^1 y j^S'Li aS* ^ i^jA <Ljyy *-0 JeS jLww^u L) y CAjAjAj Ij Aj Aj>- 
^y^T flAjj ^La^jL-wv>J I Aj jjj I .Jbloi ^Lj IA^j ^S”l 

^ L>ej I ^y I j Aj yi La j I j L-o y 5 Cj j Aj Aj ^JulS" AS' AJJLwvwA ^y l_A oy 1^ j L-o j L»Jfe 
AjjI^ 2y>-y jl_A jS" ^I_AAj £ jl ^^IA*j ISo jA I cJLo-A jS .5j£ 

y$ ^sj?L>- ^s>- Ij La jl jl ^j La C^*-oj>- aS' (jA^ 4_L**>-jl) 

l^JAj cojli lSaj jl lj>c-« ^Lac.^x-oj>- jjjI .AJIaisIj i^yj L>- ^Lwwol 

Aj j^IS jL^lS* aSLL tAAl^vwJ j~<fcj ^1^ ^%-A jl ^woLwAC -^>cjj Jk2-> jl 

JUo j yS^j* C><? a ^2wA» p-_S"CA-wo^ La jl aS' AJj>- ^_a tAJwJoL^^o Llj ^ 0^ ^j 

Aj Ij jjjjjta A s >-jj t ^^S" L-oI c^jI^j^jLwJoo jS" .AjIo^jj ^-A jl lj>eJ5 

jL-o Ij caJLj>- ^j_j I ^j^SLp .([^ ^jS i^L> C-^olj jjj I 


j o j Jg.. j Ij I^j jA I (JL^_ji jLaLS" j ^ :(^AAA-U^ * ) Ass Grsy A 

•f— ^-^>1 o^jj l^jj^l j^ j^jjl-i l^^^j ^Ijj> ^ 



j«i& Y*\V 


u-d 1 j' 


I f' w T* 


Ij .JlO (jl ^ -LwlSjwwO (jLjkl/O 


^j—) I L t jjjLwwu jULI tjLj^Lo 

jLaLj a£ U- jl jl .c. 


4_>-lj j J ^jj I ^4jL?J^^j aS" ^P 4jlS\j 4 _j CmmJ iA_>-Ij /pi -LwlSCwwo 


^_£^jIj jf^j (_j^ (JL-j jlj-A^ ^ A_>-bj.i 
J- 5 oi' 

Jj l_J La jl C«Ajjl^ ^~aL) (_£ l-5\J ^ jj ^J>“ t~\jS^^0 d^wvuj 

jl < (\y~ > lT 3 ^ AjL<j-oLj« .ALJolj OwLo I ^j>j (JL-o jl^yA^ Y I ^i? 

ojL> ^aLo ^ ^ »\j Jj>- ^ > --°_^j ^^-1 ^LapJLwo -LwlS^wwo tjLj&Lo ^ojl»\jl 

.d«wwol o -LJj o jJLjjS" ^jIJ a_> ^Li <l> ^1^ 

^Sjj^ LaojI ^SL^»o <Jp li LjjxSI a£" ^S* j^SCLwo (jjp j^> j* 

c^La^Jj-S* LhJ t -Lo L>c_ i I ^ wU ) o jj j i Cp La L: jo I 4 > i ijj^wo I 

j^p ^ t-\jjl^ ^^Lj j<jp li LjjxSI ^jjl 4 jlsL jLjjol ^ iJJ^*_<»j>-^j 

.C.««a» 1 |*-S" ^jljAj^ C-*PaS" ^_p«u Aj cAJjli ^_£jlj^ j^>*P cJL^>- 

*b 4j^ L) ^j^>c^o 4_) 2^Js>e-a jj\ AS^jJ I JUJ^I -LwOJ^^o ^£2jAj (.^*^PjJ 

<. /I .(JJwwo! ^ t.JjCJ>3L) Ojl^Sw-o ^£4jljjo 4_> 

^YApI Ij I A& CJw^-o ^ t ^-A J jl ^laj Ij ^j Ij4j^ C-*P 

. J_JoL) wLuLo LwoLwol *j jS ii^^jLo)) Cs-j^ uSj 


1. nile bass 



'joeys' 


Cjig ! J 3 JS 6 L_$j L_$\J J 3 Ij ^Lo (_£ ^ 0 J^ 

.3 jS > OJj—S* j3 4 > jl jj ^jLw*iI 4_> Ij Lft jl aS 3j«Ji ^A ^y2J>e-JCwO 

^jUjL-i j I jl y L_) Lj 4j ^ ^rlg->*> j3 4^" ^yl_&3 ySl ^3 j L&3l-L)jj ^4_^_A 
j- 5 jl 1 _ # ~*’^ ^yjSLjS' Ji* JjJI 

C~~^J oj^ j^r j ^Li!^- il»c~u^ Ojj-> 

^ 1_A o Jj j__) 1 _j [f _> j LgJ._ i _j 3 li 3 j I yo ^ 14_s_ Jy Ij 3 . wllLwwJfc 

Ij jl 4_S" C2wwj jj2_o ^4fl -aj i I y ^ jl3 jlSjj~*» <21-w^*_^->- 4_) jj jA 

" y 

^ Lj & ^ La ^J^2—3 j 3 Ij j I l_* i 3j_S* 4_^ jL>- ^jU [5C j y*- U jjj j I jj 

jl y aS JJJ^y 1 _A-Uj I^3 j3 o j ^ .^j 3 I 3 jl^3 iy 3jy> C-*334 _j 

y l-Lo ojjj4j t-\jjl3 jL>y>- Ia4jjS” ^lg>.o 

C^-yjj3 ;! ol3y>-y3 ) jyy ^jlSjL* jjl?ljw« iJl^Jol cJ j-L>- (...j 

^Ij (>J j' 1 j (•••j -^j-^ l5j( j^°j i^IaojIjjL. L iJijj: cSj^”" ^ 

^jlSjLwo C jlSjjj_ 3 (l)^ 4 j3 UJI y 'y 

( ^j I . jljlJuli^j j jlS"-\jy j-LJi j js>- L ^j^oj ^ 

.JJwdlj^ya ^jU[5C*jjt5^ Ij ^LsISsj ^LaoJj-L / 


1. Macroevolution 


2. microevolution 



^ VVf 


y b) Lo LwJu ^ . Cl—O I Jo ISC ^J** 3 b ^1 iLLwwwO ^ A^SlJ J^O ISC 

jS Ij La ^j^3 d-3^CCu d4b >-^o 4 S" Ab y> ^jL—S yS*~S>x-) b)bolld4j I y\ 

^wO L—J1 d—> j ) I ^_?-l ^L&jLwU I Lol .jblo^J^I ^_a| J 4Cdj ^jJ I 

d->I *j 4_> ci —j Lo ^Cj b bb^-? C/ L ^ ^ ^Cjlj ^j- 5 ^^5" 0 ^^SD^o 
^Xo b j 5 lj ^i&SCji ci-3^cco <J L>- y^ j ^ 3 c d —0 I 0 ^^S LL) I Jo ISC b)*)LS 

.d—o| 4C^="- Lo Lo Jo ISC 

JolSCj^ L) I 4 SJj I yy y\ Aj Ij y>yj\^ b)Loj J b^-Addljb 

^AJl3y^—> ^£A _ obi _ J_)lo^ jS a*>LpI yZj\y j* _ j y y 1 ^^) b 4 S" 4j ^S”b)b*-A_ 

y\ IJ_J>- *>loLS tJClSj^—o L_Pil J^fiJbd-o 4_S* jy—bj'l L td—^l Jol^O y- 
4 > ob y— > (_£ j— SC ^ ^4_) jig > L_) Ij b)"^ d>L >^_-0 y o2y—i JolSC^ j—Z>- 

b) b_o iSCjo I d—S" y-^ L>c^o Jj2j • *Ab I ASs>- 1 2^ -\j -Ad d-> lL>- bo 

^ l_Ab) y*~S^C> ^rb >.*j 4_j ^o La^/I ^3 y 4b^S* ^ba_w<i 4_> ^o La 0 d *Aj 

•d >yrj y J\* 

j-& jl y^i b b)1 J*ta S*w\b 14J13Lb b)CL> jyy I 4_j L> LaCI—>cj Oi"^- 

^y^-y ^3^SCjj t y23\l^i <J1jI-L ftLJlwO y 4j y^2-> b)L-o aS -Aj ^ L>-^jj I -Aj L 

c j I C d—wo I ^ 1 0 *Aj Ju Jo ISC ^LwwJu y y b ^ 4j Jflj (_ 5 -C ? • ^ I ^ 

-\j L L^U4b 4 _j J 2 J I t4j>c^o . JjL ^o b)C^>- 4JL-o^ i y>x-)jJu b) 1 y**~* 

y Jo ISC tS^hS (_£ Oj Uj ^ ^j_Jj>c^ow& 4 _SCLj c ^LJo L y 2 Ls^» Jo l^j ^ y- ^-o J ^ 

4_> 4b^S" I 4bLLoLlo Lol ._A^Jol_) 4JLJob (_31w\■ o I jl-Aj (^4 _L>-^o 

j ^ . wAL& ^ b) LCo lj b) 1 <> 3' ^Ks>- I wL& bbo y y£ aS ^y y^ 

t La b)L p j^ 4_>- c^SCu b) ^-AbU- C L^->" 4 _j 4 S" U- 

0 wLa LJLo Ij L_a CLww^wS' ^ I JI j-$ I 0 t La 4 b S cSC l_SC ^la^o j ^ 4_>- 

y LacSC^j ^yry ^LaL) y~S\3 b)bo jyy\ aS cl—wol jyyt^ 3^ *^*aS ^y 

t^jl-L_j Syyy ^CoLwo IjjLo b ) ^jt_SL>- b)^-bb-«j 


1. systematicer 



r\& 


_ 1 ^_SCo ^ jl J— 3 J jlSLlj^-J>- y* ) C2wwol jyb ^y^ & L/g )1 

^<\_>-LJj ^*Lo«j • t ^ ww ^ w ° ^ColCo (Jl^^l ^wA y^ (1) Ij I w\J Lwwwj y y\Syj y?*- 

ijLwO ^yl*>yC^& .JULwvwA ljj>- ^S\J jl cSjjj 1_A CC^wvwwv^ !?■■>*) ^J^jL>- 

^4_Ls^L_3 jl— Jo jl^Aj^LLlj y—^~ ^y— 3 y (j IS^U I .i j L^j ) jl-AjS” 

^lojl j^luo cCjlsLJlcSl tjL^a l_A CCwwwwwS" ^yZs^ .5 o-CO ^jlSs-Jj I 

jL/alS" -C Jj>- ^La<u £ .j^cS^yo i^jj>- ^ 4-* lj OLwwjI 4j>- y 3 j* 

1—> Jj2_^iI^ ^1_A4jS" ]g-A)^_) 4_S"ij I j^J__> c~U ySi a |.Aj y & ^jl_g Sl__> 

^y<jr" b ^/jU 5y\y—a ^\yy^ . JJwJoL) 4C-Jo|^ Jj y*j 5yZ>- ^1_A4j y $^ICo 

43 L ^jw^lSo d-wwwwS" lyySj j ^jjJu 4_> LaaJ j£ jl ^jLJ La jl y^ <5" C3b 


d«w^>C—> ol_Ssj ^—) jl yj ^yO Ij jl^Jol ^jlsL.J I 4j^SL^- 

^LaoJj^Lj 1_j ^jl-L_) 5yS>-y ^^Siyy A ‘'—S' J^iy^—a ^Z2 jA _> 

.^1^ ^wv£?jl y^J J,l£o j2*- 4_) ]& yj jA ^La<L) y^- 3 ^y 3 y& jl b >lSio^ 

4j Ij JwalSLo jZ>- J^\ y3 lj 5ys>-y ^ISCol ^j3>- L)l yJ I 2ys>-y L 

aS 5 j> d»-)lj jl y 3 i^y**-* ^ ^ ^y^ks'^- 3 ^-UCC>cj ^j«j y*j ^4_v :?^p 

^Jw« l^J ^ y 2 *- 4_) ^o Cl- 5 lj 2 _JL>eJ ^cj Lo lj iS" LSsj ijy^kS I y$ y 1_A 4_) y^- 3 

S wldwwJfc cSCcaL^wA 

tj .^yr .y j ] yj -y “jiJ 4 -! jl L5jb-~^ 

^y>t«/5<S" (jLilj ^LoISsj ^2j yZ^>J y^y\s^ y2 

yy\^ oj>- ISsj -\j-LJo ^3^o L&tjl ^y^-y 

4 _ > yjy^o Cl- 5 1 _ 1 (> J w ^ >c—) ^ J ^bS'ij 1 <i)y -Aj c yJuy ^lj 

jS y^X—} 4jli-«4_) Jufll_Ssj C fij y*— 3 1 ^—> I .JJwCiLj 1 & (jj jl ^>J 

_) 4_S* cl— y\y-y^ y i 4_>Ilo4 i A > y c^y^j y ^jlSjLwo 

^ 1 y—3 1_A Ci-wwvwC ) y y 1 ^ 4_S" ^y—l 1 ^ y 1 ^ ^ J ISj L-d C CCwwO 1 l) lj Lo 0 ^ LwO 


1. B. Rensch 


2. Genhaufigkeiten=gene frequencies 



TV 


^ ^J^lSLo j ^>- ^ IS^jj*A_S" jlwo AS”y__> I djL >1 

i*2j^Lilo ^_aLL?aj ^LamaJ^S"» aS" ala^ jLAu ^ y > ^Lww-wwS'^j 

(^A^-Jj ^Lg-J Jj^2^ « J——’ e£A^-^r oljl-^jl—>- 

.-\jIa3Lj ^Jw^ISsj aS' LaC-^*-^->- 


4j J-ol5o 

^_57 j—& aS" yjS" jl (£jj 3 |*-jo ysl y-> I aj -\j L 

LalZ^^A-<* >~ j I A > 4JL~«jl^ j/y/ ^'Lac__-vw> y>^ J LaiJ^^x^j>- jyj.3 ^jLa/^’jjiS”" 

“Lv^o—& .wUl_wvwA y__> ^ai^Coy>- ^L&~Lul jJ LajI (JL>- y j2 t.XLAJ^yJ !^$JJ 
jly s -^j jjj- 5 j- 5 b ^ <jr^j 

l ->y>- {jLba L_$VJ .^jyJo^ya ^>cj j-Aj J y_J^- J-ALAi CywA.S^y 

.A2Lw«_A l_A L_S\-0yo^ol yly ^^ULo (^l-A^ySl»J l»_Ala^O I ^wv£3y ^ly 

jljl__) <■_fi—JisS" yA-^^a^y._) ^-Lwwo ^o-Ls-o ^Jl^_>- yA^^ aS"^^oISCla 

.^1^ jL_ “>j ^ y>- A^ lSjj 'o«i'x-jj ^oU l_AyyS"L> A^ y t-AJa 

Ij y_s t La I Lj La l_S”/ yj y^-a I 4 > *bLbo I Aj ^S"y& tj tA o»«> y 

Aj>c_JL_) ^ t-\jy AjA^ 1-AyLol t.Jj-LJa^y jlyy 
j! ^y>-y L^JCwo .-\jJ»Ja^y l-S^^A-A t_5s»o^o^yol ^jl La jl Aj o^yoI 

-\j-LJa j^A-wwo^yu ^jljj jLALajj ^ ap La jl 

ob'-i j' i_ri ^ tr^ fb- 5 jt_r^- 0^-* ^ J 

^l_A^ yS"L) ^LaAj ^S" ^Ijuo jj I Aj Lflj yo jL«j^ 

^La^I^t JL^ j-^ .J^3J_S , jL» ^jUL* 

i_ jL>tl)l yjl .Jj-LJa y>cbw« y ( y^o ^LaC„^j jLLs Aj aS" C--3 ^L>cjI ^Jj Jj>- 

^ y^Lwwo^y j ^y'^/L_) yy>c_) ^S'jA i cO«Aj^L a^ yLS"l__) -La^P 

jULS' ^Aj>-LJj ^L>cjI.C-*31j t jLaj^ ^ j^ j2> y 


1. streptococci 


2. spirochetes 



nV 


<>1-^ 






_ 1 •°l ^^->“^4 1 

-wol jL/fllS" ( “^ J jjJ I ^ 


j->)ji j- 5 ("J^I* 
jl c_S\_) j& 


L5°J“dJ • -lj J_jo J_o ^jLLs jtalS" ^I_A4 JjS' 4j tt_Ss-o^o^ol 

t Olil £9J ^j!^j jJ pUu Cj\\ jls- (Jajlj-i ijjjj^ J ij^jt 

. I o -LJj I j^ Ljwo ^ j y° La j' 

^-Jfcl y>- jJu ^Jw«lSo J_ALjj 1 j>-<L^_A J j ‘ p-j ^SL^j a£" ^j-A A_> 

^-JL>cj ^o L) ^^_>- (^4j4j ^1_AI j 1_AL5 ^ jI j yj L>- Cj>-d »jS j^j . 5y> 

^P A C-jL>r^_>l 5jy-*a jjJ I A»^J| aS” td«wwol ^>cjj-\j ^J^olSsJ ^jjLj jl 

jl odL_S"l ^La<LL^>- ^^?>-l jlj^^ jS O^jLpAj .Cjwwj 0^y> l_A jl ^L>ej| Jl^Ip 

t-Ulo-Ls^f OwLaLIw^ L&ojl^SsLwo jl ^l<LLJoj La jl ji aS" tJjloJ-J o i_ kJiS ^J^ww^S 

.JjLwoj CjLjIaj j*j La jl jjj ji? jl lj ^>cjj-\j CjI j^xj jl yj AS" 

ijj-wwj j_9l^x_j>- ^jljAj jy ^LA^JLA^jj y o JjJ»SjplJiLo p-A Laj^jI j| 

aS* ^jS’’ jljj^y 5 La jI jL»^- -(-^^ lj 

jL^>- LaC~*-«^>- ji aS* ^JCul J& j\ Ji t^S sj jl jj LoJLo ^1^jI 4j jS^- 

^>eJjJ_) ^jw«l_5sj ^Lj>- . J__)IaJ3^_S” ^ jJ ^j^—> (^aJ_ s^Lj p_A jl cJjIaI»JoI^ 

^»Loj .-\JLwjj oLjl a_j jl ^o ^>1^1 Js ^Lwwol ^ i^SjlwLo cSs^S" Aj lj La^vJl>- 

jj_}| yji'D ^t_A jL to I .JJJL^wA LjC-AL^wA jilts' ^LwvwJuJjl^ Jk2-> L) La^jI 
3 l5j I -\_a j s ^Jw« LS' j a_j j d .j I j***- 3 lyr • ^ _^d> ^^la^o jj 

J^S l~lo •w-’ljjL ^IojI^SLLwo ^jl_A ajlsL) 


yj 


a 5 -LJj 


*> ^ 


>* 


La Jjo 


t ^ I ^ j I A_) ^?do L) ^jj JJ I ^ ^ yS>- 


j I ^ I o j I I ^-A Li? ^ l_A t 3 l^Jo jjj I c ^ I ^ y 3 ^ I . d-—w^ I 

(_£ j I _J d-*-wO I LwO ^l_Aoj |^ j LwJ j „Ldj ^j^www^S A_) Jlo C-wlp A_) l5\J 

^ td-ww«j| l__A jl OJI wO A ) wL 1 ^jZs>e—l j I j -) Jj ^ lj ^ 

c5”L_>- ^LaojI jjuio j_^^"lj ^ ^L>cjI j*-* 

^yLLl ^l_AAjl3lj ^ y2>-ya ^LaojI j^lyo AS” CjjS^^o .-LJoL)^« 

^ISL jjJ I ^ C wdLwwwA ^jLwO ^LAojI^jLoO J j?>- JIS^I jl ^LolSl) 



Y*\A 


ySj>- I tC-wol 4jLwd^sJ C-w^*-3 Ij aS iJ io[H I y>- aS^) I jJ C^l 
lj (_£^_S"4 j>c_JL_) -\j wL_>- ^cj Lo ^Uj ^iLxb 

jjb aS iaJjLi ^Apl y£J$ jS jjl j)> CjtASww« 4 JlJI .J^Sy> -lo t 

. J-Jo lSj^J C Jj ^ d«wwOj ^ lj 


(jliu.1 jl cjl*-~dl CpjL^p J*l& !CL—wol ^P-Lo ^-JLwv^>cj 

^Jw«ISsj jl o»\J ySijj^ cjl^J>- ^jLww^Ssj C-*P^-wd lj Ijxi 45" t^LolSsj 

jLlo ^}\jAjy ^1? j| (_£AjJ k 2j j Cj|j_&Liw« ^t_A La| .JJaL^a 

-\j L_) .{XLS A^ 2 S>-^)[^o lj yj jj)lg.»A)) cjj—^dl oLj^Jdl j3 yj\ aS 
^ L& j L i j 5 A ^ ^ ^_) I j <U y S" ^_) I j ^ ^3 Lil^_Jj I yZ^ l_$\j ! ^ ^S" t 31 JZS' I 

j—> I y& L*_3l_9 j) lj I «Aj L_>- ^LoLSsj 

J 4-JlJ-^- 4-Jjl (JajljjL- J jl (^1°jl—' ^J~" I J?, ^Ij 

cl) 1 IJlx_> 45" ^ y- (JLi-Jol 4 _j lj J_>- ^£jlSjL-d ^4 4 Is\ a 

5 y- yi LwO ]g^>c^0 ^i_vi?l jLo 45^)1^- l~U5"^a c5^ L) _^" w ° 

.JCi'^y) \aa>- lj ^jj>- Ol^^-lj C--P j-wo j JjLo^o 

OwLwoL>c_)I (jLS^-U yj A _) 4_S" ^Lal_5lj l) I (Jli- 4 y 

.d^wwol 4 J 13 L 1)L)1 ^L&jLo ^1 3^ ti ^ wwo ^ 

yl^jy -Aj-LJ o jLl^3 yj I y& C-Ap4_) {j\5Juy Ju As>- yj I 

t cr iCp y a£^J\s>- tCUwol jjZs lj ^ y>- C^Ssy> Au J t<C3 j£ j\j$ 

5 y>- JU- 4_> ^jj^S" djl y^xj L cJLov^>-l 4_) 1)L1 


u 




^L&d) y^S^G ^Uj jl ^lojl^S-w-o ^L&<dsL .cL^-wdl 0 jJLo ^^l- ) 

<HsL_) 1 )Ij^_j>- y UIp ^ d«wwdl IAj y& y\ y-> I |t-^° 

.2 ySjya <L13 oJj^lj C-^-^3 lj I ^ yt^XA ^ ^£2 j ^LaC-^>cj L«l tC-w)l 
jlj ^ I 'j I y y y 5 L A^^j ULo j 5 c <L13 L) IjlLJo I j Lo _j ^ y> y y y $ y I 

_ >Ij jl j 1 JSCj.4j (^I°jI^La<l3 yi .SCo Jj ^_y y 



YV\ joKjjyr 


3 I ^XIS3 ^LajX ^Xl X ^^ xXU Ij x^*-slj yj I x L XI .xX^» IXu 

tXuloXusI _ j O^jA _>lj_>- y 3 3^ ^Xsiu t((^LiUo! L ) xXXul y 

t, > X ^_>-4 > Ij ox J j y_j 11 j—> $ 3 ^ ^33 ^ jb* ^ ^ *X XXXo 

j*S'i^A ^X-ejl y jX j*J ^jlj4ujb" y ^1 yt^a J .Xlo^jjl 

.^yju^y C~>jy& JSw y^Jt> 4u y j ^»jj^_A ^jlj<b jS” J^-Jj>c^>wA 

tx ys >* 3 i ji_>o ^jw«i^j(j^—y 3XxLAjj_u *y<x oLjljoI 
X*_> ^Jh. p— jXl I j~^’ >z -^ a JmlSb • XX^a 3 XX *X CXX > 

3 bX ^j_>- 3^ ^jlXxl cx^-wX* LaojIjSX-o ^j |jj j o*j ^j ^S 1 .cxX 3 X 3 
cxp j-^ x xx ^xlj_9l XX Lj ^ >- JmlSo XX L Ij 3 ^ 0 X 31 iXla^ 

jiXo jl <X ^2 j Ij jjj I 3^ ( -^ j . X j I ~Uj ^Jw«lS3) 

J^X-O $ X-O I jj_X>C-4wA J t .Xu I y^J ^ J jj>“ 1 0 Xjo J X ^X iXj ^_UL>CJ 

XjL,333 j 3 ^y Ajyi X^- ^j-uljjb > .XLA^^^u ^aI jb" U3l ^j-^o 4-* >0 

I y y* 4_>- y LaCw^3' y^s^ xXp Sbb jj b 3 jbb jb 


^xxL XI 


MC -S)> ^ojlj 

\ 


XISXj b C^m^jS 

-a _j y L>_j ^wL_P < '_’ iX x^j jbox 

^ cS3vX_s cx-w-wwb , 3 b_« ^xuLj^_u3 ^_j j^53»_« Jb/oL_$3 _ > Xu^bx 

iXwwol CjjLp cSbX3 X~w_X 3 .XXJj^yi JJli Xj jlX ^u>-LXi 4_) I j I C^wX” 

^ ^ ^ __ _. 

iXb 3 b_« ^S"l -°j^5 'yJaS X3 4j 3b3xul_^ ^u jlSwJ xjj13j 3 ^ 

jS^j 2 0 ^X_woI 3 'Xu^ ^Ijb 0 ^^S" Xsj c 3 ^j^XLxu j\ 0 ^ 

Xsj 3 XXijj 3 I 0 ^^yJiS Xsj 3 X 0 ^yi Ij tXxlu Lwol 3 'X^ <Lwo ^Ijb 
Xsj I tXJoL_> j_> \ Y j— S3 ^ 0 ^^ ^ ^<Lu>-lj \ Y ^Ijb oj^ 
3'b 3^Xb Ij 4_i^^guLJx ^Xxj_^Ij 2 j ^1 Lot .XwX XXxs cx-v.-wX 

Xj^IjLu X ^u > r J ^ .X_«X ^u>-ljXi 4 _> I j I CXww^X x X Ij 3 ' c lx>- ^-A 


1. phenetic discontinuity 





J- aSjjI jl lwL>- c0 ^-wmSu 5 


t J_JoL) jl ^y>cig^.o 

. -Aj I ^a ^)Lo_Jj4_) ^Zs>- IlJo 4_j I j I vJi^ww-wwS" t_S\j 

4_j <. Ld ^w._ j ^5sj 2_) jlxij-S" jLAjl 4 JLL- 0 L_« 

L_Sbd9 d^-w-wwS" L_$sJ AS" ^jj Ju ^_A jl ^IfiJlP ^ ^S*4j>c^o 

d~^*-91j .wU>lj>ejl^» ^X^-LwJo4j I j I C-*-w««w^ 4_j (i j'- bb ^ 

t_Sb 33 3^ jj {£33^7^33^7 3 ^bb 3 ^_^bb hdi *Xj 3j>~ c_$bd3 dwww*wwb" i_$b 

jl t_r“i 3-2 '~^~y > ijl ^ Ji_r?- ‘JjrCj~^ 

Aj ci ^Jj wLo j ^wblj jLwO d'W^-wwb" L_Sb 4_> C_Sbd3 d'-w^wb' L_Sb a£ j I 

c_$b L>e_ b ^ ^ I _al .d*-~ol w\Jw«jj_j c_jL>d_>l L? d _ >1 j-$ c_Sb 

jl ^£jLo Jo j^j^ I—» o_5^bjj_db t_$b ^1 ^_91 ^jLwoJJj>- ^ ^Sb 3^ 

^-LoL>cjI^^o La j J^L; jLw« ^\3s>- j d**^ LL> 4_> ^L>c^o La id*^*-o«->- 


jjjejk j! |>l5o 

^ 3 ^ 73 —* {£ L_Ao j 1^jLwo jL^« ^jlj4j^b djbbb-ej (_£jL> Aj jd^j ^jj I Aj 

^jj — 3 0 j-~blJ 4b Jd jlbdl l-A^jj&^jj I jL^>- .Julo^b ^woL 
^ j^1? ^Ijb 4 ^Jj iJsS^a Ij ^jbj A*_> ebb Lgd 4 j ^^_>- J^albb Jdl j3 

iL>J jl |%-A J j jl p-A jj^bb .d~^A jjj ^LbljA^- 

Ij <bj^_al^ ) 4_S* L) ^S* t ^>J 5 jj->c-wo 4_> .dwwol ^^wL>c^o kd-LJo4_) ^jlSba 

4_S" _v^l l (\3~ i 3^ jljb" L_$b 4 _^-AJ^jIL) .»\jlo^^ 4_L? L>— I ^jLac _slSbjo 

tdwwol -\j -\j Ij jl jljb" Ctdwwol odol -\j Jj jl jl ^jI-AS” 

^do j 3L^x-<*s>- l^j jl Lgd l$ 33 j ^~ cb^ 4 -^ 3 b" ^^bl o ^As'Aj .ijb jL^j>- 
La jl i XdA <u ^oAj>- LuLbj>- La jl 4^i_> t-\j ^jo^^_) JwbLdj 

^ I Jj>- ^Sb jl ^ ^J - 3 jbjjol ^ A sis \ a j ^ a| 0jj^4_s 

^—>lj4j^S' yjjjj& jl <J*alS^j jyjj33 4_) jL)^J>- j- 5 1 jl .JjlodJo 

ckj^ jl cb^& ^L) ^jj jjb^ pblj jl (^jjl ^b) d^bftjl 



YM 


aS' odA> jU£ul ^ La c* * *-<*->- i(Cwd Adlo i_^Lijlj ^ JLo 

Cwwol d )lo-) Jj jJlS—~^j3 c ( jAoJ—>" ’ jLddol ^A-flid a jl jj 

do I JJ 5 jS fl jS ^jJ I . ddwO 5 J->- 4o lj ^ d d-O Id^O ^^d> J Cwwd j»o j L) 

!__>-jl 4 > L>j _I cd^*-<>^o>- jjj^ ^_j aS' ^ jsS$\ jjjj^ Lj ol 

^SC_> ld-~< j I j I d L cJ L>- i-5sj j d d>- ^ ^ Ip^p ^ ^ y j aS* do L>Co 

jig > y_oI jl AdJI lSjj—> ^yL*^ jl j£ jl .d I ^lojU 

^kj jl j y c$o>- y_S" d La C-^*-o. :>- 4 > Cd^^o La jl ;d y cS - y>ej .y IjlSLlI 

Ld_pl^y oSoold^ol dL^^ydS'yA y id I y I 4o do I y ^yO y yS" i j olS y^dj 
J cdy-o^_a Co S J d>t_a jL>0 Ijjd ^LAd^^ - yd>- . ddolo 

yl? o Jj Jj y> I. JdS* Ido (_5 LddI ^y>- yLo?l c^*- 4->- jl y»b dd do Iy 
4_> Ad^o ydC* oSjy j oSL^-jS' ^Lac«»x»>- l£jj y odjj ^l>ol oLioUjl 
Aj jI.AS'AjL) Cw^*_^J>- jLajyA .(dJi' olSo Ij T_^ jl^y»o ) dlodwwoj idLol 
jl J-5 ^lojl_J ^doJ-S' jl_CS J—’j I JL* JL-J5 yo|yko>e_0 ^l>A^Sj_Oj Cd_P 
^d d>- ^ 4o jo Ao L*o yo d! y ^yO yd*_oO>- yd>- dwLp yoiwA Ao d j^* 
^JjldwwwO jLoLdoLi' ,(dd_S" <dd>-jjo lj ^ ^ ) ^Ju02-9 ) -jd ^Jo do 

jl (JL<d-j>-l <c_Jl .(^^Y Colj—^) dolesLo Co^ ejig ) (j—^ I e ^-a jl 
^_olj4o J_JS" J—>1 J-^ 4—S” t t^_5jA /0 C^*0>0>“ 0>- C_$Lj lo Cww^I tjLwwvO 

_j jC •._fids' LaojIj5Cw>j Ji .0 dJo ^Jo do ^ d d>- (^4o jS” e ^ jjI j*j 

Adoj-^ i jldk l^j IjejS" ^4 j>cCj ^LolSo ^jC^- jloy>- ^jj I L> 

^_sljj^ JCol j —S j^-<» *> I—«l 3 ^L>cjI LaC^*-^>- jL-« C^w-wd"^y J 

^y>-j cd aCS" J^D jLw^o ojljSsdo Adoyo j ^y>cjjd 

ydd IS' j I ^lo jlo j ddoj jik e j y>co>-A yo j ^ lo ^ La t. (LdS" Jy I 

^j_d_>- y_) I .JdS'^_o C—<2o y«_o ^eldA > lj I Ajl AoldoL^ o ^ A 

^Jw« L_SLj I j o j c Co I {Sy ^ 3 1 ° Led I Cs I _ ! j La j.^~ji i lj L^d I ^ ^ j I j—^ 

l_AC^*-4«->“ ^y>ejjd ^jS"! ^S oSLj ( jJo!aJj>- ys ^yljAo jS" yl 



joi& X ♦ T 


j I y S' l Ij 3/! ^3 jy I kS -\j 3y ^y l_Ayy l^J jyL—^>eJ ^I ^ -\J jS' 

L_SL) <S" JJ3I3 jLjj l-A jl .-L ^Js <■ fij jXJ ((oJ^j^J^J (Jllxj jl ^ylilj J*l&» 

L_) ^ ^ 1^ Lo l ^^ j ^ ! jj ^ 3~^~ 3 ^- J 4 (S *L yS" yO-^y 

JLo jljlj_A CO—a| ySL$«a jl jl -L*_> iO_A3 y—iflj ^lojlj ^jlSjl—o ^AjjJgJwa 
^La<G yS" yOc— jI jyO>- l_$sj .-\jLa«j ysL j+-*-*-> jy~\j jL*> Lao yj—a ^s>- L 
oOj 3 3Lj (^lojlySC —0 ^La<L 9yOSja jl—a j3 4C3L>jLCJoI jL—j j CO-^*-a«-?yy 

•^cy 5 


yLj (_£l~Ay<»^*_) J CO IySCflj y°l—o |jj 4j yjljAjyS' y>yL jl JalSL ^_£4_ >Jk 2j 

jl ^ 3 Lj jLg-jo ya .co—j jl yo*»l y* 3 l^ col-CAl_coa ^<uL^j L^-o 0 Lg .0 ^SLL 

0 ©ata jl^3 y— jl>cj 3 jyo b °~Ly ^y> ^ c S3j^ l£LaiO-—*- a«-?y 

jl yJ^U ^LajcjI j$ j3 aS* cLac^^- yjyo3Liljy3 *£ 

^y^*_a Cw\j 3y O-Lal 3y>-^4_> yL/?l C 0 -^*-a«- 2 y jl IOj>- yjL> jl^—ol 0 ‘•i-■’yyLg-a 

jl—<—-> 3yJ>- jl ^i-v^l CO^*-a«-y 4_> iC—> ^Oj-LJo ^La^IJl?- ^ l-ACO^I-dj 

f y 

yyOOS" .^_£y -y^ 4 jy—aylS" •(-)! '—*jl^" jl kJOlwLAl—twa ^jj I .w\Jjfe3^a 

^_jljl_A ^_j|j_J>- j3 kS’j—^^j^Sia ^l_A<b^S" t^JJ jJ j.jl .(_£I 0 

. 0JJ3 ^ j I ^3 -Lo Ij 3 j ^-a t Oj 3 J-A Lj lj ^) L-5L CO IJ-A LL_a ^ 0 3 ^ ^j*Jl>t-) 
j3 x31^ ^5L 3 jll-wA jS* L ^5 \j 3 ^0 jj js>- j3 jl ^JlOw<il La jl oIjlJ^ 

Ju 0_Jo ^S>- L—X)d—>c_) j jj Lq*j L) I Jj>- 4_j jjly ^a 0 jj jz>- jL*-A 

i^j yLS t_5L) L L_$\J 4_) 4Sy^*> ^La ^«3Ca jl—a j3 t-LoL>tOo Oj 0j>- 

.C—wo| 0 Oj 3jS a oLj L 

L ^j^L jL—> COjLflj L ^y yal^o ^l_AtCC—*-aJ>- Jy I ^^"1 La I 


^LaO 


OV 


-13 y^j jl jl *}j^l L) tJjjl^ ^y.^1 


1. Elredge 2. stasis 3. H. L. Carson 4. K. V. Kaneschiro 
5. A. R. Templeton 



r*r j 


l_j cd^pJo 5 pd L) L> j> 2 I jJ j tdjta ^aIo £ j^S' j^X-a 

tjLw« ^pl Lo! .ddodd ld>- tjI jl aS t^i>v£?l < iyy i 

<j^p>e^ A 4_Jd^wA (j I c 5j ^p>-_p 4-13lo ^ LddI d^*-oo>“ c_5\j 4j 'd\j 

jldSj odd ^_£jjd j o^lliljj^ jI™j ^Jl-s^l dwocop- jl ^5* ^p^j^p 

j-^» p * b ^pljd^ jl ^Jw«15sj ^/! y yXs^ .$J> dAl jz>- 

iJd-^*-40>- yXs>e-oJ^ dl jj ^jA ddl j3 jp I .ddlo^* (( ^p Id I j*-2y ^pld>- jl 
.dd ^Jw^p j-o odLajL L o d«>dd>4_> Id ^o 
^La<u j— S" Lo d Lo cdL> j od_oj J_>l pd> aS y—> I ^1 ^_j Jj-L> (_£^j ^o 

^jid ^1 ^p>-ldi^5 ^L>ej| dj L2_oL>ej .djS" do lij J d-*-^*-<»0>“ j-> 

<S" ddA^^a jldj td.i jj (_£jjd (Sy* ^ _p (^jJLo _p ljP“ ^pLA<u pS" 

dsL) jldJul yJ ^~^ t - r^ >eJ d^ ^pljfedjS* j^iaL-o 4_> d.^pj 4jjdl yx L&jl 

^jldSLolo l_A d*-^*_^J>- jjdp- AS'jpl ^1 jpljjLo .djd> .ijlj cd.i jj 

d jj p_Sl_J t ddd L> jp 2 j_j>- j —a I j->~ j-> I _j ^Lo 3 I ^ La d ^S" L do lij 

j L_« j ^ c^° 0^^*" ^ d^ 0 ^ !j ^ 3^~ -3 d-^>ej 

^ddjL»■»<? P (o-\jL«I p-^__) ^l_Ad^*-^ p - ^-* ' ) L)l^"-^Lojl__) 

^Ig^>C -^0 la ) Il^_d ^S"| !dwol 0 dJj J^^O _ ^ dw-dio L)lj_ 5 ^_ l_AL)ldd>CJ 

crr—^ “jd- 5 b ^ ^IdJSi Ido do I La j I c ~\J ^ ^ ^ 


lS Lo\£J CjIj+Ju Cd 

^lo J^_3 Lo ^p LwOw._d ^LA^d-S'lJ i^jSsjyS yUX_>1 jb tJLj« jj 

dolo d«wp j^> lo J^x-A t(_^dS"l_p^l j) ^d>t^5sjl^p^” 


tdl j~-x J Lj ) Jw«15Lj ^La^^S 1 ji idl j^xj &S ^-old ^Jfcl j>cj /I Lol .ilA^^p 
3J*°33 La dI (. yys=y L t-dA^^o (£jj l£*^' d - * 1 ^ 

aS d ^ I ^ (j Lio I j l^di I l jXj . ^p j (j ■ cd*” °d ^ ^ d^ - 

. wUdL d»> jLid j yys-a j ji> do I _y ^loalSo ^ La d-d ^-o 



jais* T ♦ T 


jr^^A l y>^> yjj^jy OjU lo ^Iac^p^ jl j- 5 

jljlw\jl^- OmJO y>xSi ^jLo Jj2J>- ^LoISsj ^O^Lo ^La^j^^SL d^P ^y-1 
4 Jw^oj ^jj\ ,^l?lJl^Jol jl 4 _j yu C_$L .C!^wwo| d-^ljLo ojl-\jl jLjk 4 _) 

j' L^H ^ J j Ij ^j L_>■ I _ .AJJLw^a o -Ajj ^ La o j I ^SJwwo 

-UjjL S' La jl (_£ 4 _L^>-jl .-Ul 4 jLw^j j^Jj JLo j^L^ * * 

ja _j jULi' jL_* . jLL^jL) ^ jL j—> ^ ^Ss-wo t ^L_ 1 L 5 L^-^r 1 * - *jl 


^sl—j ^JlSCjo c_5\j 4_j Lo ^j2j JLo La j ^J-~° aS -\jlo^ ^ < LLS" y 

^LS" _y^ -L yy t_^-^'ljj^^ ^ 4S") !-\J!o-\JLo 

j jL*b-^ i(ii^ (L yj'-; 4 --'bj--’ dbj- 5 ‘H ^LjlSjIjI 

. La l-^"*- w0 

JL~o La j^-^L_* jl _ > 4_S" ^LLxj jLo J^lS' I l_$\j 

JkijA j 4j^S"L^*_ a I^aLL? ^ _JLo j^Lwo La^l^? LaI^_ 

I L_) 4_S” ^jLa4j ^ ^£4_^A ^wv£? Ij jl jl y ^y 4j^SJ?r 

Lj c-Aj^ y-> _A ^Jw*3 JLo j^Lw«Y * * L> \ * * _ oAjj ^l_A^jwww«3 

.Jj|<ci3j jL« jl L> c-\jlo^/ ^L>j ^ Lvj t- -A I 
LJ ^ y^j J ^ y*- t —•'~° ^^3 y*x-> j_9 -\j j 15'Li' -Aj I y <b^S* c_$-o 

c_—> L>cA_j I)) ^jl_j 4 i 4_S" jLjT j LoL^-JoCl-J I jl 

_^jLo^_« ^^1-^ b lJ jiia» iw^ijl d-^LsI^p»ejl (_£<L-»wA aS. ((jLojL>cAA 

^Lo LSL Ia j L i j $ j Loj L>cAa L>cAj I LI . Jj I <ns L lj y^ jj-* I ^ 

^1 j-i .C-*-wol jLS' j J_jI C--wo^ t JAA^^» <LoH ^Jl^ISo 4_j C-*^j-wo L aS> (.yj 

^UjLJ ^ oJ_)j ^La^^^ 3 ^^woLwol t^^-o y^j \j —^>■ aS y> I 

Ip jLi? I 4 > t »\_) I o j_jo _* j L> ^ ^ lj I j l—j ^Jw* ISL L ^L15L 


.^-JLA>IJj jLw*-l J jl j- 5 ! jl ^ ^-’-A^ajLo 
I a o ^ La o j+j ) y ^ Lp ^ La j 4^J_> c La 


r^r Lf.y*^ 

^ l_A4j^S" L^Jj4j 


1. horseshoe crab 2. Fairy shrimpu 3. Iampshell 
4. ginkgo (Ginkgo bilba) 5. araucaria 6. horsetail 


7. cycas 





<jL-oLwJo^J woL_^j tjS" ^LaC!-^pL> yj (..._^ 

ijL_>^j jl y jLwwwj tjIjI»\jiLwwj <S" d-’Lol 

jl CjjLi —i y —>I c—1 — A J^L-SC (L&t jJ ^) 

^yyy -UL-J _ -U<1 > Owl Jj ^1 > tjLwoljwJo4 > 1 jl ^4 jLa 1 SIl > 

CwJ—SCwol L_j 4 ww^j _3w\_^? I jI 

j^-wQwA 4j c w\j j I 2 lj j Lwwwo o ^ LaLwo I ^Jw) IS ^ys>- LlJo 4_j I j I i*2j Lw? ^&s>- 

OwLJlw) ^L>e_)l tj^Slj Lac SwL^? _)“• ^wwS”Ij ^wUuo^j 0 ^yj 

l_At J J_vJ3 4__S" wLJoLj J )I y yj | y y*Sj>- 4_>c_Jo .iJiwwwol 



^La^aL* .^XP4>- b ^ <UjX>- .AXjA.S.^ 4 (jLiw) ^/L ^LAjli y^ 1^ — ^ * jj 
ji ojlj lIjIw? y^SJ>~ (A.) .wljloi / ■ »S* (^XjI«Xo jl ^*0 lj ^ (^OjjJ cl^Lw? y*as>~ 

t_$C>^L a^aL* y l^j JSCjoAj jwLi c_$Cj C-*p(B) .(JLw*j ij^»-L a i_$C> y* 

Y * y^L^s>*—> Ia(J j^wSb jl i_5C> jA ijJj Jjwb>- ^ j^S^jSwi <*Sjy yis>Kj .(JL^j (j 


.OW), 


^yyr ^b^l OLi. 





$ L_) j \^ c01j y L>- ^LojLo j 2 ^y>- Lo I !((Jbl<H9Lj ^Jw«l^j» 

.CL—o| oSLUl jL«-*o yo^X^ JL-o ij^J-wO ciCJA*X) ^O t-LoL^o JwolSsj 

La ^1 jj c£>^wJ jLwwvU ^LalSsJ y^XJ ''AJL>- I y^S' Lai 

jJU. ^jLLo j L&l_$oo I Aj ol-w —*o Lftl J jjL-o JJlJ, ^a jLLo . d-w-L L-Jo I 

.wLi^_w_& ^_o ij 1 ^ a L »—>- jl (JIjL-sI ^ j-w ^jl y d->lil 

Lj^Lo a j^S"L-o ^L&(jL*a! ^1 NL jL»«o iJL>jo>j a_> i^g_>LA-o ^ 
^j_^ * * jl jj'yL>vi>-l j^j ^jl iC-*-^I (_5^Ls^ 

jAS ^o-LjL-o Oj ^ ^Jb^jo^woL y* ^L&iJ aJ y ii)j ^jLw«jI 

L&ijl A_) lj ^SLl y> I A-wlp ^wvj i-I—o^LLo i_$\j aS" c ~L I AJLJo Lo I ^^J>- jj 'Jp 

.-US^^o llapl 

^-ty “° ^J—^j—* p—* j al_S” lj- 4 cl—L j^SLo-o ^LalSL jLj l5L 

^)L_^j ^)L^-wwo ^Lk^ALo J-oLSsj j J b oJj Jj ^jj I . -US" Aj j>*-> 1 J C-> I y^xs 

ijLokLo y *^ tl)L^o .(^ ^ J y ^^) -Lo ijl y>y° 

yy-*^> j c-\A.}^—o {£jj ^-*A— ^ lS*J~~^^ l< ^i ^—“° A 

2ySy<* i ^L>e_ol ^ J-S\J 2 _ a y** > t)L^P (^£*\xj JLo L^J_woYD * 

<L^S'y^ J ^ ^J*^**—*”^? A"LL_) t_SL . ( Jlji' 6 ISL lj ) _) * y J«><2 i ) 

y^\ ^ l l)\y>- ^ Lft L_9-*' w ^L (L) LwO t)L^P 

tjlj^jL>- ^L&Aj yZ*J j\ tjLwO lj ^-LwO A-wO jlALb- .lJ!^wwo| lj y^x^ 

l^-L* ) ijLwO lj (.y^S*y J C-LIaJIsL J.LSL jl y>-6y^is>- A«wJj 

yS\ yj L& i^SL^j . i^i^wwo I o ^ J^sj I -Lo y^xj L-o L-o I U<jl yi -\j ij L»jo>- L-o 

Jj J_) y ,-d jLw^O po ySL) ^Li lj I y*> LLLo lj ljL«j 

lj I i-SsJ 1 & ij I -LJ LS" j lo>- Uo jLo^P ij I j I -L*_> t -L10 -Lo I 

-L) A>- AjliaJ-o oSsj Aj ^^Lo ISsj j Lo $ j I yo ^j! ,j;<u-& ji ,C~-I y -L&lA 
aS'j^jI L tAJLJoL jl ^ yl^j y Jj -LJ> jLAs yj L>~ijl ^ co-LJo 


1. Westoll 



T ♦V 


j-L—OJ ^ 0 -Lo jlSjLo ^JlSCJo jjJ j" g ' Ao 3 J_>" ^Ojt lg^>C^O Li 

jl ,y^*_o .C—j A3b ( jjLfclS' Cj-LJo4_) CjIC--P yA t^jlojLo y> I A_> 
4 j>c_JL_) j 3 j t -Lo 1AJL9 j£ o -\j i Lo Ij ^J-o L_$b d-P y—A ( j-~-A ^ y 3 ^ L) ^ -L-<a-Jlo I 3 

.-\j 1 0 -L-O |_>eJ I llaj>- Lo Ao LAjl (^La^J—L> eJ 


Ajj&Jfc Ij jol^J £*£- yuS 

Lo ^S"L>- ^^yLoj Aj>- jl <LL>Lo>- aS" 3yo y-S>yy ^£-Lj-Lo ^La^P-Lo 

cLaCj yjlSjl ^3 yA <L>- j ^S” a 5" y> I ^ojloj3 jy?y-A j tC—j o-Lol Jj Aj 

^ysoj^Lo jL^-*o ^La^LSI y> _j Jjlo-Lol 3ys>-yAj CpI lo jljbo 

jL—*o CL> 33 l_ > Ij La^jjLo jj - 5 1 jl ^^loj jL^-J^i jl-L-o-Jlob ojjj^°l .yLLsob 


YY j ( La ^ySL ) ^ I o j IjSL—^ ^ lo UL) 


: -i3 . -\olo3/ 




0 -LJj j Ip I y^- 3 cJ L-o j j-^L-o j T T yj IS" j lj j 3 t -Li j 1 3 d—o jS j Lo ^y LJ-w* 

^Jw*3 JLo j y-L-oY/Y Lk^y yS^LtJ jJl ^Lwol (^LAOjI J^lwO jjJ y> S^ J (-I-—j 

Y-LoL CL—O ^I5jl jjj I Ao -\oIaL— ol jj Aoj^>- .-Lilo-LJo 3 L>ejI 




3 l_o jLj_>-I 


j-* °jC tin' j- 5 b 


oIp“>LLjI 


(jib 1 ('-$-* 


LC-fl—Co I ^LaAj'V ojjjAj c^y^-LwJij^osj ^LaaI^- jl ^jLww^o .wLa^^o 

^Ij«o ^Ijb tl_Aojlj_^ ^LalJc^wo Lo La jUoLiJl ^La ij X^$'L>- jl i^Sy> 

jLo^l-Ap_)| ^Lj^_9 cSbowS" A_o Ij l_A jl a 5" tJJsl^vwA Ij^j^j 

^j-O I A_) j -LwwdJ ^ I 0 jy jA I . ( •XslS 0 15\J \ —V J 3 IS" Aj ) 3 £ ^y^XJ j I yi ^yO 

j Lwwj ^cj Lo La j I ji Jj Jj>- y (. S> 1 0 3^y> 1 ^y 3 jpS y$ ^ La <. 9 -La 

.-\jjl-Ao^o jLjw*-lj3 Ij ^(L33 

^L ) jjj^_J>j A_S" 3/ ^LCJLol 3 jL^LS' Li jl y> y° ojjj^l 

j' j^' :C—I A^o j^yj y^JjL; ^U>- j3 3y-y ^StyS y3 SjS^* 


yJ I 0 3 jJ U. . ( —L—b” 0 Lsj ^ ^ 

I A jj (_^A_^ A : Jj yS^-A A_S” 

^LSb jLo y S>y*A jj ^'3 L (UJja^) 


j3 LS* Ao ) wL-b^^»o 0 3 Li2Jw«oI ^gJySJyA j 

*) I jl y_-Ail IJ_aI JL-o l -o| ^ j y^JJ 



^c**u*>. joi&j ¥+A 


jSfl . Aj jd> y> LqJLo jj ^jAo j 1 O La j yy y° 4o lS jALa ^ Lo lSsj j I ^jldwO 

^w>- lid y-^* j ^jJljJ b jl j}-wd A jd> *■_(^lojl jSbwwd C_5”^ULa ^U jl 

L_$Cob" 4_) I j ^j jSD j^o dj I y~*XJ J^Ssj LwO d-P”^.wo (JI jj ^a y^yj <. $ 5 jS* y^XJ 

(j \\«o. \d I Jol_3 Laj Lglo ^jJo j j jjJ I • ^ j^" ^jo2J?dda Lfld^ jSDj^o d-P"L-o 

. Adlo 4J19L jljj£>- yy lo dP”j^-*> lo L&J jSD j-a j^ d^l y^XJ aS -jj AaI j_>- 

dwwd! JjSoQ'_a ^.p. lg ) ) 4o jS^jA ^] jSO J^O d<P LwO d-P” j^O J^ 4oljLwdLla Lo| 

Id A; y—^ J j~^ ^jlol—ajl ^jy° (_$* y*^- 3 y* ^1 y° AjIo aSJ^jI^- ^ iAa^ ^jj 

(Jj\j£j£ L> ) yS* (^L& (jj S/ y4*X~4 .-\jl dwwO4o ^jLww*l?l JolB (^£4j>edj 

y*** ^ 1 ;L>Col jl ^dU d>l yx-> j>elwo^ d" La jj 4-> dw^o ( 0 Ado 

^jlo lAo jLoj ^*dkl j->ej <S"^al5CJk dj'lA.SLdwa ^jj I .Aldvok ^j>-_/* j-d^^o 

4_^oL>e>a Ij jli'jj jj j j Ij I A) Ldo (...j L&o^j y Lfto j *j ) jj^Jlp j j*wdlo 

(^Ojj^ 4 1 L&OjI jSw-O yJ jJ ^ 0 *J .„\j yS) ^yO jlS^I 

jl jJ ^_) ^l_Aojl jSw^) ^-\j jd y*y* ^jb*3 (JL-O j j»J^oV * Ij D 

j(;/ CjLp- iJejjz jl ^Uj u^JJ- 5 j^jI 

CpLJljLfljl ^cj Lo Lol .^Jjb jLjo>-l (^lojl jSLww*j ^ILp jL^o (^gbUL y 

y~y _ < '-*-° t / j Ijj ^jlpl *AjL L&j y*~S\j yj I jSd yo l y^ J LwJo d—w*o j 

jSDj^o dpLo d>pj^> Ij I .dwjolo 0 Jd ^L>ejl tJLwo jj^Lwo^ * * jl 

?C^.I 0^j^" y*XJ 


‘r* 


tP*- JolSo 

^L>c_ol ^_)ljlj_9 ^La 1 ^ >- c^-I 0 ^/ t (LJiS" jSDj^o t_Sdoj ^jiob 

^ y^ 3 Laj I h.*+> yj Owto I JuJu ^LaJJI aS j I b)y*\j t jj yS 0 

c_>- .(^ ^AV Ij y<*-* ^) An S' ^L>e_ol 00 jis ^5cdo LJj 

j^_ j ^ISaia jj-o jSb ^ ^j' ‘ AColo^O !^J^~ 


b 

Ij jl ^ JL^„ 


1. Kimura 





.~\jlo J33Sol j Lk^jl-bSLaL yj I ^3 jJb .JJul y>- ^b^wJu^jL jS* 

4j j (.AA^^a j \lj j 3l j3 I ^SLbwj Li c^Jw^lSL 

4_S" ^ 3 I ^_91 ^SL«w^j Li ^SL> 3 ^ e£la> jj 

lj ^wJ j_)J _L? i_ jL>&^ _>! _9j .1_&(jj 4_ 1 j 4-UjL ^_ O _So 


o I j^jt* 3 L yj lj ^yAs>- jl*IS" JJI o*j i)1 ^Sl t -LJ^ L o 3 13 ^yry 

jj>- 1 UI al&I^>cj ^^oL ^JwalSL ^(_ Saj L^j^jI 

^ V^-^j j' c/jii J~^. '■• x iJ$ ( y‘ ^ ^J*' 1 

ji j—a i^d y—^ l£aa L^i)^ ^S" L>~i)^ jt ,w L ^A* 

.JJulo^a lj a i^jL>col y) y j3 4_>c_Juj3 t JjJL^vwJ 


CLS-yt> b lu^flj {_^bb^Ly (_£A«Jb 3,3 lLjI^uu w ^^3^30 £ * £■ bo ^yjboly 

4 $LL (^bb^Ly 3 (_£ 4 oJb (_^|y C^S- yd iJ\> iLuJtd^ LI ..53*0^0 

y*jj_y yj l> 3.3 3*51 3^ .A^b 3***> ^3> CLs- yd b (^yjo jjj b (_$J , (_jl , (_^^ 3I ^tl <£^3^30 3^ 

C 1 -S- yd Ajb tAA>b oj Ad OA^^i 3.5 yjJ^> CLS-yd y 3 <AI**>b ly ^sb b ^jb»Jo^3^ 

Jl> 3^> LI .ij i ydSkj ^3w I3 ^Ll&jLt (CLvoJS b) d 5 ” {Jjlsj Cyb* yo ^3^30 i_^> 

^1 jj - 3 _L) ^3^3$” jj'V^ <Lf Ul^b ^l&^bj ^1 ^Ic^b LC Lol$b lIS- yd CL*j^iB\^ djLbl AaamuI^ 

jl 3^1 .(c«*)l (^ib^ 30I (j>l bbtjUj^ 3 ( jl5A>3>- Mlo) .i3Ji^d bb^ly y>$ 

y$ C^£*\y&j. C^£-yii b 45 ^ ^^3^)30 fb^^ycf® y»d$y& ^^jLjjuo j_^bbCyi3A>to b bbdy^3A>M 

y 4 ma> 1 ^m I; &jy 3^ L33 >ja jly)) i_jb«*£jl (jl<®3 3 '~-^y ®£*£-bo» ^3*0^0 

.i y glm**>l (jl jl l_j bbjjl tAyLa (_^lj (3>3>l ^yA 4 >u*> 
{_^jb*> 23 “^ 1^ jjl d.Cj\jy& CLS-yd)) -Ajb 6ibil**)l tll^tb*) jl A^S) (3^^ b 4 Sj^l (_^|y 

C*Jili ^ 5 *y Jjb (jb^i* (Jyl Cjl 93 »Il$bo <ijb ^3>-3 ^SSjCLo j;b*)3 ^lS” jjyl (_^|y -fb"^ 

ofA 0^13^-ib _ < y ^ > 5 yy^bo ^ ^bb 4 j^>- ; L oAaIj mu* 5 ^ ^0^1353^0 ~A 

A. t-S^J303ft> jjJ Mi.0 iSjjyAj jj^l> ^bbJuL)!^ b (.Afcob^b ^3> ^Ly ^6313^1^ 

Mioj ^wA>b ^ l lbo ^3>b*> jJi 4 j ^3 3^ ^3>l C^S-yd 3I 3^! 3 A*l>b cAJj ^y^> 3^ 3 ^ 

(_^ly (3i3^ (3** 1 (-SJ’O^’^'^ Cj3lflLo A '~Ay 4 j (b^^yc? 0 <(A**>b Jb*» (_j3il A t ~^ij^ 

*— 9 M*>I / \ * V 3 ^ y 3 3 (_£j , (j , (_£^ 3^ ^ 3 ^^° Cj) ( 3 ^ 3^ Jb^ ^yf} 3^ •(b^*^' ^b**> I3 1 Ayd^c 
3I3 • 43 - , 3 (_^ a , 3 y> 3 t> Jb*> jj3uLyoY/<i (,j^3 3^ ^3 bb^jl (_^L (3^3^ <A**>b ^3^-3 

_jbo ^ 33 * 3 ^* 01 — /A jb (j\y— Aijb 3 yjju aIj!^ I3 ^3>- b JjIaiaoI^ 3I0 ,jlo3 j '_\iLo yj ! 4 j bbjl ( ,l ol 5 L. 

.Ai**>3^ (_ 9 Ml>lX^* jjyl <Jlj Aljl^ 4 Sjyl 


^1 _3^L^3 c^’L^ cSLbS* 4 j ...j La^jI( c^3i l) y^ y-^ j—^ * j^L" 





joi& TV 


^ 4_l^o^ o ^S"^Sj wLaLJj ^uiSCjo c2-> L^_) L> ^ ^La^Jla^jjj 

^4_1_>- 4_> yy- Iljo j ^4_L>- ^o t_5\j jl jlSl j jljl-\JL>- jLg_>- 

4_> ^ o -LJj jI-\j-\j ^.Aj Jj>- ^La4j ^S" y* 1 (_y j ^S"^Sj ^->1^ jy&4o ^A*_> 

I. -\J ^jo -Aj -Aj L) c ^ j.^ I jA-> I ^ 4_> La j jj yS> ^y 43 L/? I j LSI j 

4_^_A I L_) t ^ yJJ h y—>- I_^SLj d-P^-wo L> 4_jLw^_A l_A 4_j ^S" y& I jA-> I 

jA-^° La4j jl ^Sjjl jL^wJo Lg-L) ol y>^5 {S b j3^ J^ '-Z yt^A 

jjA_S\J J^s»j c5JJ ^ jL*j jl y^lyl ^1 .Jo y*y 

- Y 

^_A 4_S” (22wwo| > I j I d»-lp .(VAT ^ysj^o ) d-wwj 4JlJj|^ jL^J>- 4JLw0^o 

tlrt' J tC ~-“' ^-sj-.^-* jj-iJ ^UIjJ ^Ijb Jj_^ ,j\y_ ^yj 

Ojj ^ 4_i_ L-5^*_ 4 ^lg«>c-~a Js2_) I d->l j^~X _) J 2 JL_,I y ^° JL*0 SjJot _ a 

^Ls^^l JZ\ jLL* jl .-LJoLj o-UASj^Li wLa^ ^£jj y^ 4S^^I$Lla 

y* _ s>5 L_) iw«w3j ^L^SL j^l?4_) L> ^ jaS” j^xj jL^SL 4 _j {£yr 

l_j (_£La^J2^>- yij I*A*j a ah'* a yj ^Sjwo ^ J 

j —a .-LLa^^^ > ^y y-> ^ ’ I*A» L_) jJ_Jo jlSjLw^ ^1 Ci-^P^ jl^wA 

lSJJ J-" 1 ^ j\ J- 5 4 ^— L r“- 5 'y' ^ 

4_S” 4j^ jU A ySs$ ^jL_j _) Lo^4 > ^3l_S" ^1_A4 ^cj w\J^A ^^A 

^_A Jj l_j _j (^lojl_^jL«o L5* -L*S"Lj ^L«oj^4_j 

L d-olij ^o J_g_P jl d^o23^o L „\jl jIj 4S* J-JoL y>- j-l3 jLoJfe (^lojI^jLwo 
jl jljj-L_) y\ .Jo I y y^ Lx_« jLw3j 

Ij ^^*^Loj jl^>-lwwo aS yo I 1_j ^_j w\ AI y>zo jLsX^-l ^\£ JL*2j djL>- 

yo I .d«wwj _^jLJ jl ^xla3 -LoLo ^-UA5" j ^JL^x-^j jl L i^^ww^LjLo 

^JJ__P- j I I y ^ 4_-»-A Lo jAo t ^ y*^~* ^ La 4 J y> yj ^ y I y- 3 1 ALj I y 

jJjL-2^- jJb &S ^-*lS^A OwLaLJIwO ^ y<t^A 0J)*jkS'4o .JuloJlJ. ^JoIj C_Ssj yo 


1. Hintergrundaussterben=Background extinction 


2. Nitecki 





y _ i ^aISjI jjb lol yS>^y 5 ^jlj jc^\j t -LJoL y Aj J$ cSsj d*-^*-4«P>- 

y\ ^j 2-9j—* ^SbLdul jAj\ y\y jS l_$\->- JS ^ Ia d*^*-^P— aS" oJ-Jo OwLO 

.Julo^b tjLJL) 5y>- 

jS ^aI_j •-‘j-^ oLd-Jol ^j^\jS!—>\ <LwJj 1_) Ju L_> Ij ^y _91 J y?\jA _>1 

^ -U 1 1 Aj Ij 1 p./p I y I j c ~\j y+> ^y Hap- ^jj I i^bsj^o Hd J^j ^ 

l_j c.JjIj^_j 5 ^Jw«l_Sb ^«JjJ_J>- ^\^~~ > ^ *—H) I 

yy I A_> .wLLft^^a ^Ju Ay ^U Aj yA I A_j ^y>- tjL^oljwJo^jj ^ aS"^j L>- 

yS> ^—a tjljl-^l— 1 >“ ^IaAj y^ dw^o j\ jt-* 


Ap^- J£c*A 


A_) cJUloib 


jLdaU aS - c^^p-HwJoj ^Iaoj y jLw* 


j^xs A_) Lftjl (_5 j- 4 *^ j~\d -Aj-AjH Lgd aS-Hj iA3 ^S\j d >j y& .^jpl jAjI 

.dw>l OwLwoL>cjI jUdU 

0 ^^^j Hjj I ^^djL) ^ 5 *" '^ 2 ^ >e ~ a J^ ^^Ss^d*^- y^*-> I y* ^lojL) j 2 

lAOjI^jLwU ^1 ^Sj^J y~^ >Z ~ > ^-V^J A^A^jjIlj J td-wwol Ajjol wiSsj ^ yi Ij ^*A J 

A^ • -) )\aJ> Jo ^^jl_J ^1 S”a_) ^Ip-ejIj^o ASjjl Ij to^Lgj d«w«lp— J Aj 

JLd^-l jL-oIjwJo j—i^ ,d*-wol y—> Ia d-wo y ^>^_j _ 3 0^ p~ s yLaJij>“l 

H) H-j ^^j Ij d-j li j j ^ 0 Ij y l—t” yy I • y-4- 3 b j I -HLs aj ap^- y L t ^ 

Aj Aj Jk 2j ^jj I AlJl .Jjlo-LJo oJjLib" y&\ jAj\ Aj J jbi SwLjP y^Sjy 

cX ^_j& lJ-b” jl ^ y^> Aj Jjj&l y>v-> AS" ^SjIwLo ^ L^° 

yy ^ Aj^ Jbl jLljjl jl ^P —y jb- 4 ^JI .JjJLwwJfc ^sl5"lj *^hx3 

.JJub^js lAd-wJjij y y^\yL>\ ( ^- a ^£' Ij _ J \ 


Culij 

^JwL>cjj jIjJLj Aj Is a 9 C^*-oJ>- t_Sb ^1 jbo Sjy* ^J_pI 

d-J I—i j A_> ^vSb -A_Sb 1_> j^J jl >' j~^r j J Jj'i zyrj 

d iS^y. ~;^j (jjl Xl 5^J'jjj- 1 ^-~;^j) y. 

j o-LJo < _9 j*/3 a ^jLwO Ij ( \ ySi^y y ^d>ej ^1 ojjL-« y> I .id-^l 



^cs***o*. nr 


lj Jl$b y Ow\jL^)j (^*-*-^1 ^*A 4 j 4_oL>-^^ j^1?4j L5j L(Y ci t^° ^ S ^' J 
^jljlji ^IaJLoj JjJjSI cjb>co3 j c^LL* o j^ks'Aj .jcsS^a syJc>^ 

4_JC»Jk Ia tj I j2> . «Aj10 JlSj V <u^p y) C <Lll>e_s ^ Ia4j y$ ^IjjI jL* Co 15J ^OJL)J - 

jlSL\j^>“ L jl$L>- jLC .C—o 4 jLC ^Ia4jIaCo 15j ^j-o2 yo 
^4jb (£jj 1 ^ jb" (_£ ^jC»-Ij ^>y>S^- ^IaI j>*^P jS j*j l5L>- / 

j I t JC Li C JC j L^wj 4 j ^ ^ ^ Co 15 j /l . wCS"Co 15 J ^A Li iC*)Lp 

(_9^Lo2 j^ jC^r iS* ^^1^ j^ 

jl jSI tCol5j JL>- ^<uj_S" c> Lo ^J^o?l j^l ^4 jL jj :C-ol 

cJl .wCS" ^Coj^A ^A jLS”(C-L* jlj^ JCol^j ^40 tJCJi' 4 j Aaj 

J>3 4j^>-1j C'VULa j C*)L>eO 3 lird'o ^_ jjcL) ^o>-lj C-J /^SCow-a Ia c>jLij 

jl o^LflCol j>,^?p^a i»_-w»5j (_£^j y Ia jl <lS" oC ^dojljo 

N j^-*^3 .CwJ 5^1o 

ji 

£jlc ^-wo jj 4 j jL-« Col5j .C yS> oCj5” jl y> y «Ajjb jl y 

.C-J 1-Aj 1 jl ^5b ^<^ljj2jl ^Lo? 1 blip 5yJc>v*o 


j^u jL^o 1*51 j j^c^- l^sj U1 .dcclC ^A 1 j 

yxj* jS C*«j>- oSsj ^1 jil *S iCol ^CjjS'jlCs (^fC^co Col5j 


^^Co ^Ia<U^S* ^1 L^lj-9 (_^1 oC-\j Lo ^j^ylj^jl 

ys 1j jUj j^l— jL«j jlSI jj j jl ^jy 01 ^ cC^*»l 

.(^ ) Ju ySi 5 ^L __ ^o jl ^o>- LC jj-^ 4 j i^'*'!"^' 0 

jlj^^ jLL ^Ic^j La j 1 y> jjoCi c>-Lc .^jl^ iC-Lp lj-^1 

^ j l 5L>- j 1 j L>- j 1 Lw^o ^ Ia j Lob ^ lo <u <lS" Cwwu 1 <l-o L ^S” 

^Ia^I j-^l jjj 1 (^1 ac*-Lp c-L« ^Ia<c-L« .wL_«1j>cj 1 jlj_5^ ji (_£j<—>1 

Y 

jboSbj^s c jjl1 ^^i_5 ^L^ciwo jbb4j oj^bl <c>-LcL C-\c _j 

1. Konkurrenzausschlussprinzip=Competitiveexclusion principle 

2. Walter Alvarez 



nr j txsjx 


C^oLv^l y^j Aj 0cSCw^o l5 \j Jj^ ^ i^jI^j J 

ojj^«l . j-> L) A_ljL^*w« ^j>ej y*y~& jL^jJj Jw«15sj tC^*)l 0^ y> 

^ilj l ^°jJ j^-A_*^o Ij C^jLv^I (jl jl 0w\jLfl L>-A_)^_Jip (Jl^jS" yf^~ 

^ < 1^P jL»^J^/ .»\jlo^/ '«__<L^S' (l«_^J j^^ yS^- ) ^*3 I j^ 

^Jg^.>c^ Jajlo^>l>-j j Ojl j?- yu** jS"C- jL^?I ^jjl jl 

5y>~y* ci^ojljjL*> jl (^Jyi y^^ ^ (_£IaJj^”a_) tAJLJol^ (JLj^Aj Ij y^j 


LjI t jJ j_Jo 


y&jtJ-* Uj^Lb ajlJI j \Sjjy>- oj jZ jl .-\jlo-LJo ^jjL 0 ^°j jl 


Iaj L« j L& i^SsJ yOj L« t l&j L»^-o y~o t Lft C^-Jo t-5^ *AL« 10 J y> y> I j^-> ^ (_£ L& 4j jS” 
VL^«1?*"I cl_$\^-jS* jljl.JjlLw«j jl ^>- y3sy<yb .Aota <L«I^I ^ y>- ^UL) Aj 

y ^Jjl J jr'" w °t_$l-^Olj^^ J^ l«bu J «XOjj j^Aj jL>- A_*J>-li jl ti 

jl? JColjj I jS 2y>- ^jjjl jl^~^ ^j^oljil 3 yS^o JjfcLJj 

.AjwLfll «Aj Jj (_£jj ya\ j IJ I .jj ILwwJ ^L&O yJ jl (^jL^J J l&AJL^I J ^A_^J& 

jly jl iA_*-olj^S* jljj^ (^A_*_>-li jl jl A3 L>CjL>cj jlS'juijJ jl ^1 (^L&Ajj£” 
j LsL l^»j j ^y-* jljj^ cj (JL**) jj^Lw«T * j^ ^ 

.JjwLJi wL&l_Jj b L ?f;'~~‘ 1 lA 1 ^ 1 
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1. Yucatan 




V)f 


^l—A^j^l jJL ->1 OL> ^jJol-Lu jUI jl U <-5«oj^l <jj 

j I ^ y \^I ^J2_> I j o ~\j -L_) J^_0 I i JJwwO I 0 J—) ^ 5 |j (_£ J LwwwJ 

4 ) ^£s>-j yy& ^ c-LIaJ—o^o ^^3^4_> ( jlSb^—L y) jj^U- ^jI-Aj-\j 

i y t> ^^ y*y •(-^Jb* ol5\j j * J^Jj>- ) jjuLwoj^^o jj>Lol 

jLLo c©^^—> ^ 1 <■— y> jl jL>4_*j>-li y^- jI ^L*_>l aS 

^j ys ^LJ 4_ 1 jlAJ^_Jbb y La y^s^x—) ^* \p j tC*^>! o-ib y^j jba^j 

^jLg-wol t_Sbww*) jjoLo?l ^->1 jl .^Lwob>ejl j jl ^La oj 1^jLwo jl 

y J $^Sb L> {Syr baj I^.Jj y-^*-* {S^r-^ a 5LL> o o-UXu ^L>ejI 4_> 

4—o I y j_ 9 jil y 0 ~L« I -\j Jo c^ j2_wwwoJ I y L-<»wwJo <^~S>y 

Y -* . ^ 

L ^b’l^iL)l 4_~o C jb-^jj^jl J t^Ljj (^LajIjj^ ji (_5^d C^A*J 

s*0j$ A6 ^J1 V? La jl jbyr y *S <.o~ol o^b ^jj ^>y y^s^Az^s 
j L_Sb Lo yj ©j^ y\ y^~ t~Ulo ^JS -^jlo j ^^->- jbj jjlwGU- jl 
y^y ^^jjL) jl cJ-p jL ^1 L«l ‘yiyy* y*jy y^y-^ 

.JJJLwww a La jl ^Jw*Lp La jL«jl aS" tJJ—ol ^ jjCm-j j ^Jl jljl-\jL>- 

.Jj y~^ jljl-LL>- ^ij.jiLo ^Lao ^^ J^U. c5L>" 

JU—Jo (^_s jl—wo j Lo jA —>) j^wo^j—j jjL^ <S b jj^ l ^*t 

^Isb-L^—O aS c C4 JJosLjjwol L (_^A;^S" Ij C3 O-aLj—ol^b" jl»ALS" ISsj jA I 
(^ I o ^ ^^ ^I y 01 ^ ^ ^(Si o2 ^^>»v»«i.L«i—o wJ^-vb"l ^) 

L^»l 4 > jl y^ 1 ' “2-Lp jL^ol ^jI y 4_<>wA 4_>c_Jo ,-L)JjLjS" ^jv£?I^j2o 1 4_j 

,JCS3j jL« jl cwVJUob ^ajL ^La jl»\j^ aS" aj oSb 

C_5b JjJ_P 4_) c^jJvO JLo \ * * * * tjj-woJ-L) jjl (^IaJl^ 
cLaojIB ^4_^_a AJo^J j jI jIJjLjw«j jl ^Syr ^Lj , _^l JJwoL>-^ 

^La jLwjl j ylb L JU- y^ y* I t-L-LJo -^L Ul^jwol A.L^>-jl 

y[J> y~i I ^Jw«L_p j —a yy JL<Jo>-l 4_> y oJ-J Z ^1 y yj ^SjL^Jo 


1. metaza 


2. ordovician 





j^ <2jlJl y^~ jjIL j^ La jLw^jl ^Jjzj . Jllo ^jj |t»^ jljlJjb.wj (_^o^ yL~*S 

Juli yS>-Aj (...j jlSw>lbbLa c jjJj'^j c^jIjLa ) ^jl y>- jl ^jLwwwj 

.c~*l oLSI 

CjlLl y^~ ^-Aj ^ j->L) jl ~^1 j- 1 l?*'* '■— j L>c1j1 aS* CJ-wj ^gj Jj 

^Iwl* i j^ ^ & j L_ j^^_J j^4 i jL>- ^L) jb«-*a jLoJ^>-l 4j .-U5" ^ j*S*j 1^- 

(jLi_>l 4 i y ^X-<*S>-4S—^)5 y&\ yL->\ ^L_A^ljjjj yZs^ l_S\j jl ^Lj 

<Lwoljjljj^ jl—pl J^ L2ww*al jj ^—a ^_wvS"4_>- jLL_d ^1 y .ijb ^SsLwJ 


_JJU>b 5 j_>- *■ ^ J*^ ’ J-^ jj y 3 jSL)j^" La o lSjj-w*a j aS" Jj^jj ^jljbo J&* 

jl ^Jolj ^La j^aLu j ^jL»^i1 l_$\j iJJjLj?! ^j! j^ j*j JL, (jjj-wo^ * 

Lfljl_^o aS JH>S ^LaojJ j^ y) ? J-J> JJjklj_>- ^jjIj ^lS*4j (jl 

jl i^j L-wJ 4_L^j>-jl cJjJ-J> A_wolj^S" jljj^ jL>L> j^ Lol tJJLJob 4_j_P 

* Y " \ 

jL^j jli La jl aS c LaoJ j^j 1 J La^LojLo lj iLaLj^ j^S"L-<i 

jJ JJ 4j jj3 yA y*J <^«jL>cljl 2 Lj jLj«3 L jj-Jj>c^»wA La jl .jj|(0 jj y3 yA 

. JJj£" j^wo~ v2j lj j Li UL JJa 1 yL> aS JL J-JL) 1_A i^j jj j 

^LAo Jj J_) ^jLwwvU ^1 _A<LJl>- jl 4jJ^O y*&\jSL)\ J ^_) 1^ f y i O>\jSii\ 

j ( ji^- ] c^c^~~ij Ji-t- j*_j!j y>\y-i\ ji .wLJww_a ^ Lg^o LwoLw<<1 

Jwol yS* j-^ y^>\ J 1 ^ 1^ 1 Ij y^- 3 (— , L>tol 

p-Jb l jJ?\jjL>\ jl -ij-^r jz .J^—a jboJ_g_p lj o jjjb” ^ 'y^ 

^a ^^ y&\jA- 3 ^ jL>yr Lol tJloJlLjS" a_> cSjcSj La<u ^ 

jl _ > 4JL-J1 .Jj yS* ^^0 5 4JLwO ^ jybAj ^j^Jlp ^1_Aj^^S"Lj 

^^31jj2_ji 1 ^ L_a $ 1 Jj jj j^ 1 j^ j ^ j^ 5 ^ (_£ 0 j L> 4 _j iJJww^wj ^j Lp ^ La j j^wSlj 

jlji JJj>cj ^jj» c^jLol ^iL jl La^s> 1 Ijijl j^jl <\ .Jjjjjj jj^^wwol ^y^jj? 

.(JJwwjb lj La jl j^ ^j4> Jj Lo (.Jj yS 


1. nautiloid 


2. amonit 





^j L—*o La i^y^L) I^j L^jCwo t „\j Lj ^a j L jp>- ^cj jJuAj ^Jw* ISj j jLS" a_>- jS fl 

jl ^S>-' j—> ^Lol AS" C-Lol^O jLg-JoAo j I ^i_v£?l La 4 - /g >c-JLo 3j^~ 
^jw^lSsj (_£A_otal jS Ij ^loJJJ S^j^xj ^J J>-\j^ La^J^SoI^j ^jj I OLa jjj^JwalSC 

^j_>-l j—a jl_aj jl J^jjLS' -U_>1 j—$ jj_o I .-LLS^_os ^>t_ a jljl-\jl_^>- 

c-\J j £Ij Iacl-* yj\S^y j^sj ^ i«IjL^>- ^IoI-Lo aS” (.j IAS"^Lwq^>cj 

-3 ojj^L^- ^A^—i\ 1 _j A3 ^ LaiJIj yj\S^y jl (OL> ^JwoISLj jLpI 

.^JUi)l Jj>-I l^« jl ^jLo-jo^j ^l-L*o ^jjIj *jl i3wwol c!jjL^p t jlA jS* 

il—j-P Lo ^1 _-*» ^Al_3 cSsj ) La^^ _Slo^__> ^3 lj_J31 A_Lq. _^-j! 

l c j^ l-oL-S* cLa^] ^L-o^ iol-Lo 4 (_5^ jl~- ^ La t_SCo I-\j I 

aj j-L-JL>eo ^Jw^ISsj t^-JiwAj^> ^La^IjuI jyisL ^) t^s^Ls^x^l ^La^IjJI 
LaAj>-^->- J LaaJ yi jl C-J^LL?*- ^A_l_>-^o A_) jlj^jL>- j-Lww^j c ^ ■ ,<g P p-Lw-wo 

^La^j^L^—wo^ JLj_ol a_> L)Ij^jL_>- jl jyisL Cw>^ ^>- jl~Lj^ 

^La j° jL_* A_S" ^lo-\j J_>_ ^-L*_ ! (^La^J _ wvJ ^^3~^~ 

j L _ 1 jZLq _ > ISj Lo a_j I ^a LL? Jj>-1 j* i y- > I (^5 Lo yL> . Uj j Lw*j I 

^aI—L? I_A(jl ^jlSjLwo ^La 3_)l j-$ j I L? A_S” t_5s^S" ^LoISsj 

Y 

. (y ^ ^ ^ Ci 3 ^ ww ^ ww * J I ^ j Lww^ j I L^31) «Aj 

^jJLolSo LwwJ«o 

cSsj l_J ^1 J_)l cSsj A_S" 3SSS^—a 1 , sl^_PI (jlwLlXLo jl 

iw— j L>3_)I (_£a_>c_jl_> Ij ^ ^jjlS" ^-Lp ^ ^ ^jjlS" ^jI i3wwol jj5L^o jLw>-Lwo 

Aj^SsA^ aS" Ij ^3-o^j I ^_A jL» Lo 1 c-US" l-lo ^ 

La jl jl^o ^| jj S 3j ^S> -Lo J*> ys jLw>-L-o Ao -Lol ^La^jl ji i y^r 


1. segmentation 


2. Szathmarj' 



rw j txsjx 


c_— Aj Ij j)lSj\j jj Jl ^Jl y ^y Ajj^S^-)) ‘.JA^>y ^y 
L_$l>-j_S" tj 1—) cSsj 4_S" i*3wwoI JjJ I ij LJj3 j«,(Q & a ^3I jj3 ((313 JJ 

c_pL>c3>I ^1 ^_) yj j—A Aj>c_JLjj 3 tCl—wwO ^wjLLo jlj^j J - ? 

^|j__)l cSsj aS^^j I jl y* 3 C—>'L>c^jI aSJ) I (JL? 1 - J .3 / w\j&l j^>ej A_*j? ^P 

Ip 31 I j .3j-^ j ->~y c^° O^ t-LJ^lj A3^S* JbSCjo J^IS' j jIaj 

j3 -ll y y* ^l-ll l_$1 I^jj i~US^^a J^° J AA-4-jis>- jl y*^ L^3 Cl-w^-slj j3 

Ij^j jlij j^xj y I j c3 oJ-£PAj Ij ^jLpL^o ^LjIj jlij j**xj t_5\j jjl 

y—^ ^J^°Ljxj jl^_j>- j3 4_S” j jS" jj .SI jlw_>- Ij jlx^-Lwo C--wol yS la^a 

Jj ~Lj>- ^ La j \ss>- l_^o L_> I & ^ I -\j I y I j y j ^La y ^ y*y • ^ l£ *"^ j “^T" 

j1(Y .3/jtf l_$Lj i*3j jj2j jj jl jl( ^ 3j3> ‘^•ww^S" o y~Si j3 4_> d^wwol yy^x>^A 
.0^* jj La ) Ju As>- jlalS" j3fij ^Jw*j2j (JJ jl 
^IaL)j«w51j ^JlpI j^_*_a yyiySj ^j*alSo jl j>- j3 j£j\£ j£j 

.AA,S yA l-lo iJpjH ^a*S" j^2j jl Lg-L> 3 y>- ^I_AAjjSj3o 4_j ^<> 

-U _j I jj ^—a j j~^ ^ ^ 1 0 y <-5j^j L>J 4_j -\j LJj La L) I 

j3 Lj tCL—w^l oJ—Jo ^j^wal jl^_«wol tjLJj^^wa I i^Ssjj S yLoJlj>-! Cl-S*^J>- 

l a | . Jj j_^Jo y LjJL_a 3 y-^~ ^La<U _) CpLw^ j-s^ >■ J— SLj3 L)-\jL)L<> ) 

jlS'U L jjiol ^j-a^-a ^LalSo y>v-} jSj CjI j*+X-> jl ^j^J?L?- ^l_AojljjLs^) 

l ^jy y^-^T L> jS" A^jj^y jk*- 3 4 j aS" l»Lo CpjLflj 3 ^*^^1 

4_S" wULwwwA jljljuLwJ ^ji_>- ^UaIJuI (JlLa y j^-gj .d-ww^l A3 ^ C~>jy-0 

J— SC) 3 J J_a 3^_J j3 t-L_)lo-\_Jo jlSjLwO yi-£j olj ^1 ^_) 43 JI 

^ jjjLwvwA 0^*113 j tLr w ' 0 -) ^ I y (0 j <—~a> L>) j ^ I j j*-° L) Ij I -\j Ll^j 

_l_A(j y*^— 0 a J3S"^_js L)Ll_>-j3 (_^ S yL) aS" ^jI_AAjj5” L)LwO j3 

L)L_a cJJjISjLwo jL_™. jLj^-ji jl y$j ^L, j U^Li jp^ ^1^ 

3^_j j3 ^ L>c_) I ^_w0 j L) 3 ^_S" l3-Jo J (j 3 j JJ L_) (_£ IJ_> y l__) j3 ij Ij I -\j 1“ --•» 

3 j J—a ^Lj3wal4_> jyyA 3jlj-a ^A_^_A j3 .JjIo-LJo (jL Aj ^Jj wLo (jLJjLij>- 

A3j_S” OJ^Ij_)l l_SLj y*-^ 3 C3 jAy ^P j3 Lg3 CjIj^aj t1 



^c**u*>. Y* ^ A 


.ddoL^o 3,/jtf d--> y &j L)La^ jjJwol^j Ij d-JL>- jjJ I .dww^l 

^dj U i A_> ^_d_>- ^J-o ISsj Ij 4_j j^J ^J •»—J L>- dj Li 

^1 y cdjL ^J-ol^j ^>jJuAj Addl y ^LalS" ^Idjl jj-d>- L_$sj 

^wO Ido dJ LS" ^LA^d_A^j_j yJ Jib Uj<_o (j I ^-oL d y L»^*_o j)^>e_^wA 
jjj y y) Idd I J yj y o 3 La> . di 3 1 Cw> 3 A_> j) ^SL y> ^ La oj 1^ j L-o ^ I A—*-> LLo 
d IjU- dwwo^jj jAj l^>- ^ La aSO ^Lo ISL J- 1 * - 1 y t>-' J 1 A_L>- jA 

^ d_>- A j ^J-oL-SL ^j*Vjl? ddl j$ jl aS" iddd-A La^oj^^jI A_JjI 

y*-*-> J (.J^S yA j& ^jL>ed)l d-Jj^o l_SL jlpl j)L>-A jl L-A<j) 1 . dj 1 0 -do L>eJ I 

o-doL> cjI JA_> y+> L-*j>- l_A aS\J 3^SjIS" 3^ i A_j aS" t^dS ^d*_> ^IdjI 
yA ySl jd y C_So .d*-wol 0-dd d*J L» 2*~ y* * a L J L>ed_) I ]g . A> ^_) t d*--0 I 

tA_S3 ^j—»I 3 j_S" Laa_)Ij_SLj ddiLjl( ^ ijl Julo jLp cjld> ^1 ^j t^aldil 

^a*)J_P .SL A_> j-dld_) JwoLSL(r t^j-*jl __ S>- ^A_^J L-dd _ v^(Y 

dJjj ^L>cjI twdA3 dS"Ij ^-d>- Jdl^d aS" yj%^2& d^>'L-o(T 

3L>cj I y y£A LajI ^£A_^»-A j| aS" t-dw-ol y^J Aj Lo| £ ^SLo ^5L»*S ^I_AjLw>-La) 

.dww^l o3 A-iLd Jlo jyj A_) ^j-o ddL 

^-Sd-.^^ dlj^L^- j)L^->“ A_> ^_d_>-A_dj ^La^I-LI 

A ) AJd-*_)lj djl—jl y—^ 3j_J j3 J cd > 1 Ad3 1 > JwoLSL p A jl Jjd—w-o A_o ^_o 

jj_>^ jo^I— o jl ^ d>- J-oLSL y jL yj j)jS"L/" ^La j y~S\j 

ctjljL® y$ a _ 3 jL -j ^LA^_d^- L Ads ^S" a_j ^^oL-v^>- ^LaaSD 

j^o .(ddS" olSL * y J .,^1 Aj ) d^sL j)l y y A -3 

A^dS j3 j c djjL Syzyj ^doldo y 3 LajLw>-Lwo ^ La^IjJI j^l 

^_dj>- ij_^—(^lo»dtA_) ^l-dl A_S d-w-<)l jjSLa-oLj)) A_S" Ip^I jjj I ^d-oj^L 

_^Lo j y\j—^^j ^JL-o) 3 y3y° doL «ddL AdsL JolSL y>z->jJ3 
^IJul aS" JddwA JUS" j) I Jils jlS" y^y 3 jy 4j y^\- La a Id) I i^LpI 


1. Salvini-Plawe 



m 


3j->- J L> C d) J13 J jJ>- jJ 3 I d->! J^S>- J tjlJ^o^jL C(jl^l^63LwO ^dL>- 

o -)_Jo do U ^>- a a lg c_jL>dol Js 2 -wo j__j L&tjl ^d*o JolS3 j ^d Ido ^jj I 

aS" <.2yS >^a o^ta j* 3)1 cwLJoL ji jj Aj jS" c_SCj aS"^jLo 3 L> .d-wwol 

Jo Lddo j j3? 4_> Ij ^53 d$3 (_£ ^ d*do l_S3>- j? ^ La do ^o c ^ s ‘^~ j -5 ^y ^ 

.ddSj^O do y(L) 

^Lao jliJ ^Ijta ^j_>- d~*_<o^- ^l,,^ p! ^jL aj d™o ^ji y& 

dwwO L)Lwjl 4_> ^jj I ^aIS* .d>-^l_LAdo? d Ld_ c_$3>-^ 

i_ jL>JoI AS" Jdddfc 3 I jl ^jo$ 3>-^ jLwwO LAidjlij ^j_) I aS" J_AJ^o 

^ol^ j^1_o 23 j^d>- 3 L>j-> - j 3 Lol .dd^S3 j j* b La 3I dl yL> 

AdiL_)l ^ _a aSJ^oISc_a c_$s->-j-S" jLwwo ^£l_Adoj-oj I aS" pdS"^^o 

o$3>- jJ ^ La do j^o j^d>- .djIdSJ^ L>-4_) 3 j.>- 3^ ^do ^oL; d jdo^^o 
^da_) Jool_$3 do j djd^o AdoLJl ^_a LaJwwvj oLj^>~ j3 

J L_$3 >-yS ^LAAjIdSoj d-d Lol Lgd> tAd .ddSj^o Lflj I Ij Loo 3 

i^jL>d_)l ^1 jj <. JIj>- ^ sdA oSs j j^iA d Ld ^jI^LaaSL] 

^5\j 3 jJ ^LAdo^a 3 ^ ^ Lj LAj! Lol cddLJ 

b ^ ^Lj. 

^ I ^7_J Ldo 0 j I ^4 wA ^L° (_^ 0 ^>edo ^ 4_>- Ld T * J 3 La ^_d>- 3 L>CJ I 

^LS'I tjLwO I j3 Lo Lol .dol^o I_j|_^>- 4 _j I jS '^-A j ^JjidvwO ^JwolSsj 

do lj 3 3L^lS” Ij olS*d3 I ^] jSLj J^o ^wO Idd d-wvO 3 djIjLOL^eJ ^CJ Lo <S" 

wd c aLLS* P 3.x 6 ^ Li Aj 3 Ido 0 idwtS*p. * L? * > La 3j Ij^^*~ ^ ^ ^^00 j'j* 

^o L_So do I w\_A 31J J-> L_>- OmJ 0 ^>c_di ^ La 4j>- 1_ Jo ^ <d_A j 3 I j iSsdo I aS 

j3 3J 3 L 0 ._* 0^-9 .(dd ^ ol_S\J pj>td ^Juo 2-9 4o ) djl^ fii^P 4_> Ij l_A^|dd>- 

^dd>- dd ^o I d I 3^-o^ I La 3 1 Aj 3? jj ^o ^3 yi I ^ La aj jS" aS" La 3 j-wSlo 
aS" d«wwol ^^Ido ^0JdS^■>lad 3j P3X 6 3j .djjli tdjjld 

oSs^S" Aj .w\_A3^o ^L>cjI ^-A Ij ^^5 \j 3 ^ AjLtj i )L,<gPI ^Jd^ 0 j3 s yL<d>“l 

^ 3 Ido 0 -AdS’’^. * I? * ) l-A 3 ) J L) ) jLo^wO ^S3 ^.o ^O LmO 0 >mO J 



YT ♦ 

jl ^A > 1 A(jl jl _> 4_S" t J—)lo^^ G—JlS) y j Ij 

y Ojl^jL-o t_5\J ^Ij2j aS .w\j yJj^y dyy i^jy^T (_£ l-A < ^ > “ 

j I j-5 d-J L<*_>- 5 j y*a J~^~* ^ LS ^ »& * * /9 >- c5\J L) -\j Jj>- ^ I -\j I cSsj lw«-5' I 

tj I o*j y-*j ^3^~3~~* l^I^c) y~* ^ (.2jS^y 


^jy c-Ssj td^j ^J ljL ^ l-^> 

l_Ajl__) j LajIj (jlj^jl^- c <il^>e>d ^1_A4 j y $y ^l-\jl y I aS y3 j by^Aj 

^1_A<Cj>-L (jlj^jl^- tjLwO ASy>\j\ y*- 3 .d—wol o^Lol Sy^^Aj ^_A jl a 

^-S"<22~-*0 <JLjj\jLLa ^1_A<\J 2y ji twLO y <HsIj ^j^l5\j jy ^o JJjS"C-->3L> 
lyyjAj (l»jIjIw«wJo ^S" ^JjL« ) J y y (_£LA^I«\jl ^_A jl ^Jji^^j 4 _o y 

Aj (^0 ^JzJL) ^La^jIjI y 3^ ojj^-’l^ - 1 y I .*AJ-Lol 

.Ju jd> ^y o 5 y- ^Lo ^1 o-Lwoj 

^l-\jl ^1? tjI jl <S" d^»wol ^Sijj Lgju ^ ^SjlS" C2o y~> b I >j£j^ 
y^ 3 I j 4 _j ! d^wwo I (( y ^-°)) y *^* 31 y 3 ^ 4-> ^ -\j I Jj Ju «Aj! y ^y -\j -Aj>- 

•l 5' J ‘jjJ- 5 ^jj'- 5 j ^j'- 5 (^L^ 1 ^ 


51 (*-* -^JJ 

^ Y 

-L) J_J>- ^La^IJLj! !-L_j!o^ 4j cjl _jl oy^Aj < _3 y~jjy^j . ^ I 

.Jj ySi ^L>ej| JJul y^y y ^yry ^L&^l-\jl ^ y ^1 yl*>yjb 
5 IS" (J \s>- J ^ J y* 'j* ^ I -UI aS I tl) I ^JjwwvwA j***-} yi> c>- t_SCj 

JL ^L>cjI Jjl yj tjl^jp-^ ^ ^ y~ {yy y^- 3 J 

jl cS^ y. ^S” oLS'ju ijj 

.-\jlo-LJo -Lo <j^/ j)\jy aj jUj O^ISj^j 

.^1^ ^yy ^ySt^y Ojj—^ y) Aj Ij ( J.»15sj lj y jl 

1_&0^ Ij ) i y^ b ‘ y^ 3 I«1*jI jS La yd j 3 ^LaaJL 

^ I Jo I tj I y& Aj (j laj p-A t ALA ^ ^y ^ l^f 6 - 1 i ^t-A j y -A Ij ^ IS* ^jJ I ^ i -\J 1 0 $ y 


1. Anton Dohrn 


2. A. N. Sewertzoff 



rn j.BSji#’ 


a j 1 & ^j (j Ljfc Lo j 3 . A)j 13 j I \J y*j La tj I ^ LwJo d-~° As>- j 3 ^^S* 

^1S"a_> ^La.s^S jlS* tjLljJJu <j;Ia^IjJI ^ c-Aj-LJ^ Ld 

^jJ I 4 S" dwwO I (j I dww^J 3 3j I ^0 I j I l^wwJ J 3 . JJJL9 0 J_g-P 4_> Ij y* 

11>- L-o . ^t-^ 0 Lu j ^S1 ^ IS* c ^2 jzj lS ^ !j d-> I j**xj 

^j^xj j^d>- ] j-> ^ y^ 4juiS* t-LjoL) Jj j_>- 3 ,/jlS* -Aj 4j j^U aS* 

^_j ^p2Jj>- ^ lS\j L*31^ lg >/? I ^jj I . dwwo I AJLJo I 3 L^/^jJLu 

. d-w^-o ^I4 jL-< iLwJodo 1_P ^Laj^j ^^LLw^j 4j>-^^wA 4_) tO^I 
jl L)ljljjL>- ^jjIj o^UJI^jLd ^LajIi^-Lwo La^I-\jI ^4_^wA 

^Jl_P ^1?4_> I j**xj ^^d>- .JjIo wLo I 3^->-^4_> ^Ssjj jSl 3^SjlS* j^xj 

aS* aJ^S* jUwA .d^wol aJLAI? d-w^jjJL>- JwoISLj 3 ^SLL^p aS” -Lla^^^o L)Ldj 
jl aS* d«->-Lwo I ((<j^^S* ^Jws^l)) lSC«*S 4j (^ ^VV) c—>jSL 

.d->-9/ jlS*4_> C 9dA !j ^ y^T y° ^*Aj^ jLo>-L-o ^_A 

. Jci* LL) I I ^ I j aJ ^S* j ^ Jj I ^j ^,/j IS* 

^1 4_S* ^Lolp t ^jj I ^J^-A ^jljAj^S* d-JL>- oJJj^Aj 

(_£ j Lwo I w\_>- ^_wwwO iSCo Jj Jj>- ^,/j IS* t ^ ^pJo LaJ>- J>- lJ L>cJo I ^j ^L? 

^ oJ_^PA_j lj 

ojl A y^^xJi\^ 1 ^ I ^ l *-^ J j^xj yt> 

>- cSsj IjcljI L) ^ .d-wwo! La^2^*_^j>- jmxj l_$Cj 

Jj2-wo ^_j aS*J^_j I ^1 c ^ ^J l _’ l^ L^Aj ^ ^3 cSsj J2j23 

^ ^_SC 3 31^_> ^cjjJjA _) ^ S* jl^_9 d-o Lo._?- <wAL>d)l 

c~»-al (^Ijli J*l£; iS\ji jSLj 3 d La 4_> IjLJO Jp 

^>cjj-L_) 3 S*l ^_3 cSsj _> 3 ^S*jl_S _> ^_j1 1 ^Jw«L_So y^ 


1. Praadaptation=preadaptation 


2. Jacob 



rrr 




JLLjjl < jla<ui.b 

^Ujl; 



jliO j-Sj 



wljlojJil^a ji*- 



lao^j^Aj V 

(>U^wjb) 


jjjb-ucAuac 



y>~ (b) ^<$0(3.) iijbjAjj (jLw« iY_^ * yy^ j 

y 0 JL^r.< 1 ,^. •..v'.^' (d) iclbcllollC JjJU 34 ^«jIS* (c ) 

.( ) OjjA j y^y J 


yy-^*-> Aj t-U5"^^o ^jIjIILJo 


(J 3 

J j 4^ jL> y& 


^ 4 a is 1 a l ljU <u ^jyy ^1 ^-Lwls" < (\y ^ ^ 0 ^ y 

4_S" .jl LJj (j I .Ci^wwol 0*^*0 4_) Ij 

ciC c-\J^ / l~lo lil yi l-L*_> y -\jLJj yj jj (jLXJbwo yj y JJ y&4-} 

4_>c^o y$ . Jj I j5 5y>- < 3 j«,r 2 > 4_j jj y 1 0 2 j L*+£ y 0 y Ij (_£ jLSjL-o y A si Is\ a 

c(1)IS*~\j y °3y^ ^y. -b-b?~ iS lSsj y>c^u Jb\s>- 4 j 


tr 


; ta* 


jljljbll_~u <S"^]l_j>- y^ w «A«ww»»v-A 4j^S" * * 


-)) oJjyAu .JjJ S^y)sj jjUcj 







rrr 


>■ 4_> l-A(j 4 l_ *ijl 1 w\__91 0 ^y y$yo jL-wvU (j-\j ijLoJJ>“Lwo 

^1 j-> (jlSLU^J ^La^Jo^^Lj (_£4_a*-A c ^SLo 3 y _)^ •~^ 0 ^ y> 4_*/?^P tjlj^jL>- 

^j_> Lo jJ2_) . J_>lo J_ Jo jj4_ >jj ^£2jJs> z-a C^ul3 ya lj cl-Ai _ -> I yS>z^j 

^wo4_)4_jl Jo tjLoLp j—a 4.9 L*:? 1 4_) c3jl^ ^y^-J -UjLo C_S*3j! ^oAjy 

aS" Laj^j 3 c[4_j^SjL^_>-] LA(j c[aJ^S* cSsj^ ijj-wvwo] Lal51 c[aJ^S - " tjjwwwo] 

\ & LgJ > tJjlo-LJo jLjjL-o c_J I L> ijlSLlj jj y Lwo ^1 

j—) lj L)lSLAj j—> y-)\ ^y*S>z—a ^| ^\_v£3j3 J 2j23 

j I ^ I 4_L2_>-*^__a l_i j Lo jo L) lj I jj L) Lwo j 3 . w\jjfc 3 J^SLjJj ^ j i^j I 

^Jbl jLo-Jo )gi 9 jlS'jL y ijLwO Lot cw\j1 0 wLJo jl y>-0y c^J^S y° ^LaaJ 

1 A(jl (^4_Lo^->“jl C.J— >lo^ yS yS> E_w*J lj ^ y— JlJJwwjj y—> I 4 S" JJJJwvwA I ^1 

^LaaJ y S* ^1 L_$sj ^wA .-L_)lo3^_) ^»-A JL^ aS JCJL wwJ& l_A^j_>^j| 

.-\jjLSjLo j^Jo (^l-Ac^jl lj -Ulo-LJjo y3yO L)LjJwjj^3 


Cw-ol q<^<£ ^IaJsu^o lj ^jlfjLj ^ Jj £J jL> :OL> £AjL> 
L)jSL^S" (^j^jLwo ^l?Lwo ^ La ]g^>c^o L 3 ^Jo y^y° ^LoI^j cSsj 
. JJw« L) (_£j iSj L**>lj$ L (_£j L**> J ytjS'ly lj 0 Jo -\j yj I c -\_A 3 y+iSa > b ij*- 

tjl y y— a y^i (^LaL) y~S\3 ^La^jI^j ijLwO jS ^^Jo yj ^jjL^Jol 4_> lj (j I 

t La (JJwJL)t_5^V iLajLo^-oj^o ^ w\JJJ3L> (J y>*-> J^ISsj JJul j3 i)\SJoy*- .Jj3 

5yS>-j4_) lj LaJ yL) tLAj^wO yS$L>\ cLajLo iLac_$sJ yaj\^a 

L)Lw 0 j\ y _j jljlJull^j .wLLaJj ijjwwo^ _j\ lj 3 y>- L)-L ^L^l jLw>-L-o dSii) I 

4_> w\ _A wLL_« (JJ*^u j (j l ^ >- 4j lj j c 0 LJo Li2j>- t La L) yo^o t La yZ o ^a 3 ^- ?, “ 

cLaj^j&Ljo tLAjL_) a_j (jLio La ol5s^_**uj ^_ a tjlSLAJ yj ^Jw«L_Ssj yS 

^ tL a y^\*o^y-& cLA^^a y. ^o cl^^o4_a^* > L)Lp cl A^J^J 

b ^j-^ - (£ 6 j-LJ oi 1 J 1 t_5Lj y& .-LwoL>ejl 

jybAj lj 3 y>- tj-\j jUj^Lo A^tj I <«_3 j*s2 > 


,Jj_joL) ojIj 


lT^ 


Lol 



YTf 


^£jISjLwo J < j3Sl ^AjljLa4j Ij tjljljjL>- ^Xjljil J5 tjl jj ^a ^xSljj^ 

^La Jj5Dj—a jl .C3^S" Jiaj js o I ^Laj a*j (^jLSjL^I ji) 

<Z**z*~ L_ & j <.jb 1 Jlp ^ La a 3>- 1__) ^1j_> I ^ L>ej I Ij A3 ^ j L-o 

>H J ^j' J ^fjjj^Jj—^ 

j ^(j y-^~ A > ^^»wo tj j_j>- La ^wwwwo l_Sj I Jj wL i j 5 C1^j 2-9 j-a t La ^] jJ_wu^_> 

^J^J>“I ^_J3 ) I jl t_5\J ^_J& tO J-J>t, 3 jLwwvJ ^‘.«,/2 £- ^JLww-wwO ^Jw«lSsJ ^L>Cjl 

^jlSjLo ^ 4 l Ig \ A J*S> c-wwsJ ^1*J_ C-^-LwO j^^J3 Ij ^lg«>cja £^lba O^Libwol 

. dj>" L-o j^Ss^a Ij ^Ju w\_>- 


b O^lib 

t^ jig > j! li cJbl jj tj I 3jta jSLj jS* (Jl^Jol jljl-\jL>- ^jb 
j Lo-jo L> j jj lj^ i^y J ^ IaaJL j y& j L)IS^-jj^o lSj jj ^La^i!S" J3Lo 

J^ jj_3>c^._A J tLA4j>t5s-wOj_~o J LAl_$Cwd j_^i ^0^_> A_) A^olj £-JI jl~~> 

L)L^_>■ _ 3 I_*1 _a^ oL-■**•-> Ij ^ j_j>- LAt3 jjjISj^j ^o^^J lSCjo 

j^_5\jlcj^1^-* > j j j La Cj j LLj o Iji c—l -U—»C™jJ 

^>isi OuJ_u2J>-j^ ^ . J_A^ tjLJlo Ij ^yj LaojIjjLwo djJLiLo ^La^o 
^3_) ) 0LSv3>-Lj^—j ^Zolj—Sl j-^l .C--wol ©J—Jo ^lo J^s“\,a\j ^L>«jI j^j 

La jl aS" ^-wJoL) A3Xil^ Ij b)l jIjgl>I *AjL) c^J j*SL) j^2j j^ Ij (L)IjjjL>- 

j I ^ L^sj j ^ bb-wj Ij ^lo jl jSw-o ^ l_A 4_3 j_JlSCo j ^ (j Ljj j-gJg j I 

CjjLLj ^_A jl ^CJ j-Aj a _) 4_S" t JJwJjL o-Ljo ^Jw^SCjLj AjLJLo ^I_A43jI j 

j^ !_iLA.s^a tl)LJb Ij y> I <■_3>b>- LaC-^*-3Ij L«l . JjwJoL 43 L ^ y^yi+u 

Lx la 3 ) ^3o tJL-o j j^Lwo(^(!b * aj (jl^3>-L)^j ^LaojI j5Lb-o j^3^>cj 

Ij t-bwJolj OwLo I ^j^-jAj tjlj^-^ L)l jl cJLwo j jJl^>Y * * ^^L3-~0 ^3vj L 

J^_SCjo a ^j I j Lg—>■ (-bwJo Lj 0 wL_a I ji ^ y-^~ ^ ^ L) La j 0 1 j ^ 


1. replicating=selbstverdoppelnde 2. Unterschiedlichkeit=disparity 



YTfi joeys' 


.Jjlo-LJo y?y° jjJ I jl y*i A_Lo?lijL aS (.5 yJoyA o-JO j-\j 
LujSLo y l-\j|Aj3L) IJL) y 0 -\jl /0 0_\jj yi ^IS (jlj^^ ^SCo ^L&4j>-LJj ^4_^_A 

La as>- Li y I . o -Lio ^ L>ej 1 La j I (j -\j j Ljl>- Lo j ^ ^-o ^ ^ y*xo I -L*o aS 

jjAjjj ^goLLa ^ c^o^^So t_5LcSL j^l?4_) lj 

jlj^^ ^j-L_j LLjl>-L-o y _-<* a 1 j jLlo-U ’ ^y^ry* .^o y^ y* 

_Jo ^LS <.y »**Sp j_j 1 *1 .-L_)lAj_JjL jj */2 .>- ^LS 

^SCo oj^^*1 aS c-UIaJJoL 5y>-y jLlo-Jo jl i—aJ^P ^ ^LaaJ^S^_a 

^jL JCoL ^_A Ij Jj^LJo <*—*>- y> Laa3L y> I .JJ—*-o ^ y>- L_A L) i jl 

^UaJjS - j! ^J£ jljj-i ji ijjy>\ l> ^Li ji *5 j^l 

y^ aS y—i I yi liLQ2. ^ . J_)IaJ_JjL j y&- J>- jJ_o £yJLa (JLSwiI L CjjLjjj 

^ -L) -Ljl>- -\j ^t-A ^S\J ^ 4 cH ^ O lj_^ ^ j I J-*0 lJ La) j ^-L-o(j * * 

.jj— j owULj jo ju 

yxo ^ -Lp y y) yA IS" j \jy 5 j I j y L- j -\j j Ljw*- Lo j 5 (j l_^ I J (jr* ^ 
^lu-jj—oj jl Jo L> lj j I ^woL aS jjwwol y L-*-o $ y>- jl ^jxo ^a«oLoI 
y Hox ^LaJj ]g.«A )y 5y^-ya jjL>- ^l_AAj>-LJj .^oySso J^Jjj 

JJwwO^ (^wLaI yS I .(JJwwol o J^Sj OJ^JDIS JjjJ-JoA_) oJJjSlj y£ ^l_A(jj ^j5L ^ 

y Jj JoSj J LaAaJ J-*_) A_> yi yO IS j L j jl ijy y~» jj Jb c~-l 

oJJjSiJ y'£> y Ijl y ^Jol-Lo ^ISLa ^jjI^jL) .JJwwol oJ^Jj 

jl Jl jl .JJw^ol o^ y ^jljJol jL*-^j ^tL - aj jyLA ^JwfllSo J' OJ^JDIS ^1 y 
jL^ LS ^ La j L>- L~o jjj_wL I jS ^ La yj^s>- j lj^ ^ j I j $ & Jx-& 

L) 0 1 y wA yAo ((jLj^-Lo y^xo ^iljl)) yi I .-\jj^l Jo Jo lj ^£joJ<S>- 

^L>C_)I y ^yO l_J J Jj y SyJOzJ) oAjS(J y^ ol^J-O^ j-Uo ^Juw<>jL 

cjl jl J-*-> (Jl~° 0 LaJ^j j^ y\ aS JJwwol JJwwoj^ .JJ3j jLa jl JSaj 
J\j 2 LgJJo c -Jo Lo ^y>-y A_> JJo I yO y ^SU ^S -J-LSj—o ^ l_A ^A L ^_A j ^Ja 
o j^ ^«l aS Lp^I I .-JjL-w-A w\_LSj—o yj*>- jl La j I ^A_^jfc aS ^ jl -\j Lj 

jLa yJo jLj^>-Lo J l"^ 1 — 1 ■^^ILj l)L-A ^y^T y° JJ’lol y^*~ jLo ^-A 



YT^ 


jj Ju J^>- I cjjjl ^J L •■^jl~L d^*-9l^ Ojb 5y^- y y-> jJg (jlj^^ 
^yj 5 Ua > ^S\j ^ t ^%J ^-bL> ^2j j ^ Ilj ^j ^SLl ^o LwJo 1 ^- ww0 j db 1j2_JL>cj ^cj Lo 

J Lw>- Lj Cb L**2S>XLa (_£ J^XJ ^ jjJ ^J3 IS' j \jy ^ J ^ 0 -LJo ^ L>eJ 1 La I jJ)y) 

.-\j I ^a-> ^Jflj 4j ^L>- ( J^Li jS* ^ Lk^_« j^ jA I j Ij^j L>- -\j 


iS jXXjO J-olS^ 

5yS>-yAo 4_oL>-^^ ^JtsS^_A y* c£*jljjL-*. L^° < b"^«l5buA OjI^4wA 

^ j I Jibs' j La US' c o L j^a y J5b I t ^ ^ J-w^ L) ^->e_4wA cJ b« j^1? 4-s _ Ju I 

^SJjj-S” jl_b_9 4 _o1_j>-j^ j yb 4_) ^_a 4_> C-^wwvu La jl _obbsl©.}^S" C->l jZ*>- 

x, a! y—^~ JwoL_SLj IS 'yxXa La^jI aS' -LJo .CaI ( y->\ as>Xj .jxS^a (JLa^pl 

^ I^j I 'j J ^ ^ www ° bbo 0 ~L yX y yj L>- i_Sb> (J bo jj . JJ-3 L 

jbl^ lj ^SjLSLjo jl y*—>~ j —Sbo ^ _y-^ jl ol i *-^!^ 

^LoISsj ^LaJCuI j3 jl ^jb-*J .J^JL>cj 2J)*% ’ jj ^J^Xa ^jLI y) Is JCi'^ 

.xcS^y o l-lo jL^i>- ^5"jZJL* JaISZ ^Jl>- 

Lj I_A4J|^^j ol y2*- (.JXS^A ^jLJLsIo^/ lj OLaLS” ^LaJ.S' aS ^y\jyj\s>- 
jljj^_« ^LaJ^S” Lj c jLJjLj2_J>- Lj jlS'ju j-i ol y—^~ t-CwJoLj iJIjI jXis>- 

L)Lj>- JwalSL; L)L^J>- 5y2>- ^g_^i4j j^j La^J.S' y t-Llo-LJo jlSjLwo jLi^ yS>- 

^ L>cj I 1 y 2 -cj 4j j) I 'jyj U- ^jj I 1a,« jL i^31 o ^^S” 4S* t Jj I <Ll3 L ^Jw« ISL) 

ji 

j-S"! .cSw>l o^b jljJ j^Jb-e—j ^jj-« jLLilo^^S' jlSJj^j L lj LaoJuSjI 

iw— )L>c^_jI d-wlp4 _ > yXi 0 J _ ) ^ ^jL-^._A Lj ^Lwjj^t_A jl 

. jjjb jl Jb <SyiXo J^lSb °J^ y<>Jb 

2 y—2*- jl L)ljl y^~ oL_S" j—)\ j -1 j j-S'L y5> ^1 yA L ijl-Abj 

jljl^oLS' jl ^jL-wJ I jJ c-Lo^JLSai y> L ^LLa ^ (.JXS^A >.S..lg*?L>cja 


1. Coevolution=Coevolution 



rrv 


^J-_SCjCwo I ^3~^~ l£ < '- ) y*° j-° j'j'^■^“oL^S” ..aj y^ ^_y J^S"Lolj 

^X*_o t~US"^_o 4o^>c_) Ij _-o ^o^L-o 11 4_S" .ALXS'^—o wLJ ^_j ^40^_>1 

jS^j$ y-^ jl OLaL—S'' t^jL-o^Aj-^1 —> 1 j^o I 4 -j ^woLj^ .jzS^a ^jtaj^—*» 

(jljl ^P-oL^S” .JAAS'^o ^Ju y 3 y~ jl (AA-j?L<2_>- (^1 y ^lojlj y L-Own-Aj (AjL -Sy 
lo c — LA^" _\_J ^J b L&ljl lo (^-w-oIAAo (^La(^-A j^lj ) ^->^-)l -\J1 AwL>C-0 

JoUlao ^jlj c_5sj .jaaS" ^j.93 a^-■ > " jl ^y*~^ <^y I y. ^1 y-> 

^j—> Ij ^lo-L J_) ^j_Jl>- l5^j j tJA^lj^o ((^LolSo ^^l>c-wLwj ^4_fljL^vw«)) Ij 
J,UL« jj e£LA(jjjl>- jljJ^/ 0 (^jLo-J-^j (^LAojljjL* 

(t—9 jA_P ) ^A-A>j_j 4o (j-L-AA>ej J-olSC jl jlj_>-tj_ 9 ji_>- ^Lal_5Cl>- ^p- 

3j^A^-o 4A->- Lo (jlA^- (J^Slo^S" aI ^-o jl ^J^^AAAo j) 1 jll^-Lwo &S tA y- (AA-J>e_wo 

c5j-~° jl • .AA-SLJAj p. A j 3 I 'j j 1 J_o 1 y) _ i j yjj—6 L_SLl_>- j— 2 *- 4 S' 

Lo 3 yS> ^yO (jl y-* ^ c~\jjL-o^_o ^_9 jL^wvO ^La(_S^*j1 Lac_$Lo>- y- 

.lj_A^lp^*3 J JojL-vO Ij (_£^j^jliLo C SjA.P l_A(j^ji_>- 

^jj 1 ^LsISsj (_£jj 1 jA^ol jjJ jA^o ( 1 -’^Sws l"d ) ^J‘^ j ! <-^£ (_^1 

^ 1_A 1 l^J c ^y+&S'y 4^i_> . J^S 2 yj Ij Ij ^ yS>- (j Lj^wO 4»S" Cj-^wO 

I y ISC JCu 1 ^3 t y+l*s^ c_SCj ^ (_5^° I 'J ^ (_^ I ^ ^ cS\j ^laj>- 

^J_*jj j-JJ 1-jl^—^>1 j 3 4_S" ^jl_*j jLi_« .3^__S" OwLaI _JlwO (jl_ ° Lit_slj 

3j 1_^ L>- (j 1 4_> La ^jo jS"^J>- (JJ ^ladwO 4_> I -Lo^P Ij Lo y*~S^*A 

^XP(j t>- Ij Ij 3 y^>- j) L^wo j) IjU- l 5L)jiap- ^ La y ^ ^y 1 . -Aj 3 

y 1—wo L_j -\j3 ^\_y _ } 1“^_ ’ b trt 1 La^oJ yj c3 4S" 

(_5"lj^1aj>- j L«-vu ^ La y j ^ 1 4j>c-Jo . j L»wo yj Ij La ^Jo ^y- 

ys 1 y< fl_^x ^l_A4j y. S' 4 > 4_S" i-Aj-L-Jo 3 _^Lj ^i_S'4_) 

(^1 cjo 1 j-^ ^ ^ -Aj^/ y^ y ^_y*^ tJj^o-LJo >Ajwa La^*)^ 

^UL) 4 > ^LSj JJu 1 ^3 (jJ 1 ^L>cj1 j^o .Jj-LJo -Lo 3 y>- (jLp^J^_A ^SC) 3 

La^jJo ^jl -LvS?j 3 )gg 9 4S” t-LwoL>eol La^ai^ *■_jLwwvO 

. -\j -\j Lo 0 -\j j La j I jl y^. J- 5 i-^-£-> Ij 



Y*YA 


l bjr’JjtJ y}y. J 3 


y~ 


Ju<. 


c y\y. j 3 ^Uo 


^Uc-^r j 

.Aji .j> ju; j ^ oj ^ ijlj ^ ^ y^ 

jt-bL cJl^ jj jjyl j 3 

j_)I j-i 4_S" -Lj,i ^l_Aojl^A J> ji Lj^jI .-Lijta j I ^3 

tjlj-^ 0 ojj j^ol *o” ^1*0 ^S*4_) tJjloJ-Ju ^jULa ^1_&( (jj jj L ) t ’ j^L^o 

tjl_0 j-A 1 4 1 > _ »j _ ) <jl_jLtL 4 j^ajO jA 


j\J o-ijIjX ji J^> t> 


jl 


i_ri ^ 


15sj^__ oI L«- 1 -j tL o j_«ulo-i^jjl j\ j*s* 

4_) ^Ljjl ^La^jL-j l '—~ib*" 3' iyji O^aZj* 

j 3 — yj-! jL°y jLo_Jo .4 _L_jI y | aJjyAj taJj-LJo ow\jL-Jl^S" 

(L^j j &I <. <ls>\S ^Ubl j^_JLa t iti^o/ LjLowa) ^-aJS" 


Y* _ 




:>cj ^j2j (j ^^L-a^ * .iLg_) flSlaUl 4_> 


^ lSL^ 


aOJ— a ^1 J_) La^£jL^_> 11 .«US^^a |_Lj ^JLaIS" jJl L) j^L_a& 4_> J^_> (JLwo 

l_A ^ j L*-o 4j ^S" I lj La (j I \jj t-\jlo^ yj 0 J^JiS y ISsj jA I ^ 0 y li ^A y> 

^Ay-) (jLa^jjL^a y^ l_Ai Jj$\^a J^_) .Jjl<ClJj|jj lS JL^La ^J^alSC 

yj Lai J ^Sw> ^| jj yS tjLa^ jA L) I L)Jj tJ»Jo Li ISC jA I 

Y ^ / «= 

jl^^lj^-wa ^LAc$La,/ <.yJ& ^^> ^ ^ y-<t-*-A 

4 i aS^ j—) I ^1 _ ’ y<& *s2 >c_) ^^?1__>- L)L)^-^—a ^| 4_JL^» A 

4 a |^| |j ^^_JLa ^j^a L_SLj ISj I L) I L) -\j1^ ^ -\j 0J l_^ j Lwo 

-U >! j—2 L_) L)La^^__A c-\jL) (^Ltf^Jol 4 j y y$ 4_) ijL)^_a yyj L>- ^S*l .wLLA^^a 

J^w^wA 4_) .wLA^^^o ^L>cjI lj ^g_)LJlwa jlS” Lw^P ^O 4jj? t^LilJol 

L_) (_£j!L aJ^SLjI ^1 ^j oJlJ. ^i_alSsJ ^0 j>tSi yA ^1 

2y—>~y ^-A ^ILiLwol Lx-Js? ^Jo^a l)L)^-wO ^LoISsj j^xSi 


1. nematade 


2. Trematode 



m j.BSj}#’ 


A > jl_)j^o jlt_5sJ 4_> 3yS> ^A ^3yA ^JlSsjI L_S\J ^AlS^jl^A Ui 

^ Ia ^JlSCj 1 (_£ o j L j ^ Lgju i^~^ 1 ( j-> I. ~uS" (j ISCo ^Ja-> ^^SC> ^ ^ l^° j 1-J 

JJul_ a c^-J>-jl-J>“ ^IaJ^jI ^1 j—i c^._& 4^J_ i (C««w<_> 

.c^-wul (j^U^ jJ IacSC^ j IaoUjJU tlAcS^Lwj. tlA^ji^j. 


A A A A i . 

U^T. 

4j <- "->1 ^ ^ iJIjI^2j ^slS” (^ojl Jjl4_) 4_) .L? 

•jJ^i-* .Jjj-l^o-i ^^/l) 


c_Sv_> lj&ojl^jl_w« jl (jL-A 


jl C™ol OjLp ( _^~~j_ 

.4_ol_>-^^ L_S\^S" jJ jl^ 
j I L^j>- Lo i Jjjiwwjfc 1 a cSClwwAS* ^ ^s> ^a ^^la^o ^Lj j aS" ^1 iLo 

oISsj _&_ Ia^ jLw« j^_& jaU? .l_$CJj>- t_5Cj ^ t_5\j 

jLww^o JcsS ^a lj Jj?L*z wo J.15C L^-jl jlSl ^jj aS* ^a _^j 

aS t CJwwo 1 ^ Lv^ t_5”L>- (^ 1-^ (_^jZSij SjyA j 3 jA 1 ^jj 1 j Ul« j j^b a_> i 1 lj 
^S\j 3 ^j^jl (_£ljj A.S" lj ^ ^S'lj(_^l-^d—J^ jIlo IaijI ^IaaJ jl ^IjS" j& 

3 ^_J>- ijIS sj Lwww<»*A Aj ^jj 1 ^1 j JZ^S^a Jjt-^JLwA J^JiA 1a^5 j£\j 

. <_\^aS' ^j~A 

tJJJ S ^-A 4_J j^_) jUL-S' ^o j^Si J jUL-S' jl ^1 jZ*2~ ^4_a»A> 

Iw«wwoLwO ^lA^_)jjl <S" Ij 3jS>- ^y£>\s>- ^IaCI— wjj^fA 3^2- ^1a<C^>-1j 

di—’IjL a a jJj_j ^Li* ^l^^ j^jlS* ^1 ^ j 

4_S* Ij \* ""^ ^ 0l_Al__j C^j^ 1 _* LJl—P jl^ ^ * c - , 

. ^ ^A ^O C 10 ^ 


^ol-L^ t U> cS^j^l ^ojS' <5 jj OU 


J- 


^Ijj 


JJ tlrdy^ 


l_5\j ij L_o ^Lw^_j j ^_& 1__> Ij l_SCjj 1 4_S" i d* 

jl J^° ^ 1 J-*-> j t J_Jj jS ^ ^xS"lj^jl i^Ssj ^ 


Iacj^ jli'ji 


JjJ_j>- ^IacU^jjIS^I Ia^IJj^j ^4«fll^l . -LJo ^jjwLo ^^S"L 

IawL* i aS ^ •’J_>- Ij ^ jj ^iLwwjj^A 1 _^*jl yS'L 



Jol&J TV* 


j 5 J t .Jj -LJo ^Lo l_A j -US" y^ 4_> ^ yp- 4j ^j ^ Jl^J 1 t>J 

4 _! _« ^_) I ^ ^^ ^LauSCJ_j>- (yy3LyL _^) tjL&L—S" ^Laa^>-1_) 






^ f y^w^l ^ ^ ^ ^ f ^ —-\j _'' ~ ^ i-J —^ 1 

,0W 


t ^l. 






e-b-tj 


^ISo CX9 

l5°j-^ l5jj _rd J-d'^ O^j jl ^~*-t 

(L^^) LaCjjjjISj^j j^_jLw^>cj ^yijljil j L> cSCj^jI 

C^> c t_5L2g i C_$L> . Jj 1 0 -U> 0 ^L^>c^_) J y ^yJia j Lww^J j IIj I jj L>- t y~*-i (J Lwd 

d-> j LLLo ^1S*4_) ^^iSL l_$\j Ij L*Ja3 ^^o(J^P yy^& <l^s>-j$ lP co^LoLi 

b Jj^J* i>J jl _y *j_^r • t 22wwj 

o j I ^4 wA ijp t ^_) ^-Jo Ij ^ (j J ^ ^ Lp t 

j^j>c-wo j^jl L*jIj ySL> JkujS ^|S" ^Sl Ij CjLj>- .C—I o-LJo 

jl ^_£jL_^j .JCS^y^s (_5-Lv^ l)J jL jjJ I ^jl y* cSsj cSsj Ul tC2wwo| 

0jjj4 i J^_j11 Ij 0~L j-Jo0^l—wO A_)jj L_$\J ^Lol_$L ^I_AjL i 

(_5^ 1 s^ _ > La I j jI j j jLp *^CL^o t<C3L) - ^>ej jIjL>- ^jJ^ 

Ij I .JlJ-L^ ^1 y <1^3 ^JLo L ^JwoISsj w\JJLw_A ^P^Lo jL) <L^-A L^l ^ -C^l 

((jj(,JjLj)) jLaLS' j jlj^jL>- jl jI-lLS" oLaL^ j jljbo 

Ip Jjj ^jj I 4 j L>-^woJfc Ij Lj ^ JJwJoL^<a*j l_A^^S"L jl y 43 y~y L*-Slj LI J 

J ((y ^ Lp )) JJu I « ^y \jL^* 0 y-i 5 yy L_S" 4_S” ^_} ^^_S" <daj>-t)L__« ^ 4 1 2y 

‘f-tjz-^-i J—^ J* 5 j—^ j,rdj—si J—SLjLo jw\i—>- ((jjJjl—>)) 

^ y-^j jl L«l .LaO jjjISjI aS JJJLwwwA ya j A3 jL>_A L*3lj LaCj y j^Sjy 

cOlS"-L^_J>- 4_> ^L>c_jI wo 4_S" ^LSL ^4_L>-^A t^jww«j j-Ll ^ 

(^jL>tol tj y^ yj cd«wwol 0 -LwoL>cjI y& (^Lfc yy*0 J La<. fiip cjlSs« ^ i 


1. Fester 


2. Sapp 



rn j txsjx 


j Lo jJt> &S J_o L>ej I ^-00 L>- j I 4 j jj jSl_> j* 1 j^j I L> I . d«wwo I <C3 ^ L>ej ^ 

I j-> j (.14_) wol ^jj I ^woL) ^S) jI^J Oj! JwwJ jUl ^J-_*0 ^1-0 ISo 

jl jljljjU- ^5* (C*-l oJ-Ji 4 J^S\j i C~>jj jj! ji ^L^ISsj CjI j+^xj ^UpI 
jL ^S1 .-Cu I jj ^SJ j ^_) ^ ^SJ j^s cU j^xj jl jjul ji, U j I ^L? 

i^JjySsJ ^li_)J^ lj J^LSsJ ^_jlI^S^Ij J jljljjl—>■ ^jJ^IjiLjl ^Lj jljSJ 

Lo I . ^ ^S"j Ji Aj 2 jj Sj ^o j / c*£' ^Lo ISo jZ++j l_$\j ^ o -Lj I IU 

4j c^o jS^ JksjjS jUlolSj jj_ot-o £_L?ULo ji Ij i^jlLo ^i-ol^J (^L&jLo jSl 
. d-^l_> d-wO (jl jj ^o,_ j ((^LolSsj d>3^do)) ^4j^2 j jl j^P (_£IjSCo ^woL) 

j ^loljil L aJsjIj ojj_j4j_ ^lolSJ ^UjU jl ^£jU-*o 

.cU^ j^>c_wo c-*3j-^-o jl (jl^j^o c^wotJflS L>_Ujl 


Sjbobfwl^ JUT^ CX9j*wwg 4j l5 JUa 1? Cjb>dj! LI 

^JlSCjo j ^ J Ij I .Jj L>• ^ 4_^_& 4S" jj ^ jj j j lj I Lo y&S' w\j>c_u& ^ o j ^ 

L-SU-S" 4 ) tJUloJL^o^_j JUS* 4 j j jdJk 4S* ^jl_A(j| CwlXl^vJfc ^ jJ>“ 

od'L) wLl&Ij_>- d~-*o JUS* ^ j l 4 _j ^L>ej|j^o jLgj>- ^-S"L>- 
^LaJLj!j_ 9 ^oJ_&L_JlwO ^4 jIj^_j 4_S") CjLu^JI CIjI^SvjJj LgJu4j 


jj-JL>c^Jk 4^i_> 4J13L> (._ )Ij jL (^ jS^Lo d^Lj->cJ 4j ^ C^-ol j!_^-°l 

jlj^^ (jl 4_S" cL^ , 'dl«oI p ^SLaj j^1? ^ ^ ^s>- 

4_J lSjLo'V ^JwoISsj ^j4j^2-> jLio .wUl-vjol.i lj w cj^j A) ^ lj j L«-vu 

cr^*-® ^2 j-UI^j (jl_Ajjj^olSsj ^JLwO JUS' ^4 j ^Jl^ 5jx~*^2 (J^ 3 ^ 

^__o (J^wo^_j JLoU' 4_> ^L>cjI j^j Jjl^o ^jwolSo 4S”) lj J^L) jjJ I oj^9^ol 
jl 4^ U ^j-> I j->' 4JL^i j I jLwoLwJojlS' (j- 5 ^ ^J Lj . JJwwoUl> 

(j Lj^J^— ^wsA-O ^LolSsJ -Aj JJ L_SJ jj^o j jJ CjU>- I-Uj jLoj 

14Jij>- L) lS\J La Cl-’ ^jlSjl _J j£\j jl ^>eJj»\j j*+XJ .Cl^ol 0^ / l-lo 

C-^3^U 4_> CjI1/ 4j jj^jlp JIjjjU- j jljllS* jULS' Ij 

4J3j jlS 4 j JUjI Ij J^LojI U^l ojj^4j .d—wol oJ^Ju o-L_olj 




rrr 


j I 4 _S” I 4x9 j _S" j I j-$ L > LiC x > I y j L> L j $ j L^j I \ y j :C~J 

^*l>c_)! j-^> j j 1 jlxi_j>- 4 > l_j c 4 _Jjl jljlXlx^j 4 j j ^_x 

ULjLwo y* ^y y^ x L$-j jLwjl (^L&o y*-^* tc_SC>-^ ^L&j 


cr* 


lx 6 c—I 


X-> li y\s>z-a (._3 I j LwwJ I 4^" 5 pX"L>- (,_J l_P j ^Js? 4_) J^ 2 - 3 jjJ I 

_j ^XXa XjI j3 t_5\J X^-wX OwLwoL>cjI (j I JU5 4_> 4^" 4_>- j I 


^*X_J>- jl_*^ul 4 > ^ j— .X jl 4S" ^lo^>ejj Jfe ^^J>- b I 

j _S1 _j xxjX j $y>-y x^lol ^1 ^Xwwo LXI^ y^ 3 ^y 

*ibb 0 1 y ^y L) '*—-*^jX j^x-) y 14j^Sl>- tO-^l cx« 

^4_ljXw*wa L_ft>j I 4_S" XX3l_j jlXX_)l ^jL-w^j ^£lft<,_jlxS' j^>-I ^LA(JL^j 

X (JsjLji .0—4 *sjj> j\J> jO*J QJjO* J_jisAj C~sj-™£ 

liOb 4 - s ’ JX y I 4_> 0 jj^4_) Ojb ^ y^y y y X XX ^is 2 j ^_9*Ax>-l ( j^y^ya 

dS 4j L I ^ Cj Ip J>^Aj jj Ij I X3 *A*** , 5y I 2 y y L-w«_) ^y L*_a ((XX ^X-o)) 

L) ^yyyS (_£ojXbl l_$\j jl XX^XwO iJjl^pX tXXS^^o ^1.3^ olbXO jjjl jl 

X C-wl-P yAhj\y jj-X>- .ZySi^yO j-Xij ^1 jJ y^J[^ 

U-ilj -sj b jl jj (*—j tC^-L-i b XX 0 

^yyy^ ^o^SsjI ^j_X>- l^sj Ij 0 XJlo XxL) ^ 

jy^^- 3 |j XX ^JXj ^ y~^ X J ^ ^ • w ^ 1 ^ X-o IXfe Xl yis Ij 

^L>-jl jl yjiy* j y\y\5 J^y* ^ cij^T 

y I y-2 5 l_X_) I Sy y—a y j ((y (J j l_i)) c ((y ^ lp)) l_& 0 y 1^ . X-^^< I o ^ y tAx 4 S 

y$ 4jd i t^jlX jS yjyy\ ^*x~a ((jJ^Up)) (^°jl_^ .XX9 ^ 

y2 c(( yi)\y>-)) 4_j L^X t^X>-lXo^woj ^2-> jl tXX>- 

dS ^ y> I 4_> OJ1^jLo t_5^j L) I L^-Xo .Sy b jl y y 'VL) ^P15b o y^xSi 

S X-^-wo I ((w c XX Li 4X3 ^ y I y {Sy ^ Ij br J ^ y bb ° J ^ 

^^2_>c_xjxo ^Sx^>c__ 1 ^xljxl ^—>1 Xx_ j 4_S" yzS Ip^I ^wX 

^jLxo jl _j ^o^l_x_w<il tl_A^lXl jLwo y*y jb" jl t^y*- 3 y*t^y 



rrr 



1_a| td--wwj d--wwOj3 (_£l©jlj_jl L_J Uol J) 

i' liW j 

Ij J .d-wwvwO c JJJLw_A (jb&La ^ y**^ J->“ 

jy>- aS J^y>- jl j^y^Ss jl jl\a^j>^j>- a£ ajb ^yrj 

^JO^bu db^ (jl y> ^a Js>- ^l5si_) id-*-wwJ jj 0 -d>oJ LgJj 4j t JJJd*Jk (jLjfcLo 

-d^o' o ~d^ 

jj jl L&^ j£\j aS JujLo^ jLdj J^\s>- d»*3 JL^j ^oj Ij jjj wliLCwO 

j^jl^jLa _ JjIo^jj y3y# djl ^Jd>- Ij jljbo J&* t*£° jl*AJl4j ^bLdwwO djl y^ 2 -) 

l_j 4^j liba Ji b j) IIj b o j ^_a L> I 4_S" 3 j_d ^jJa a ^Jd-o 'y—* y —’ I I—* lyr 

L&jjjl jl L_$b ^Ijb" Ij y^~ ^5" y-> I ^~^l y^~ 4d3jddj -taL LftdJ yjjiSyyj 

Cd3^ddj (^®jl_5 jl ^bj3 4_>- ■Sjb ^SddvJ jjJ I 4j ^^oLwol yy^Aj cd-wol 

^^d-L <odb 


^« S' ol—Sb d^wwj& 4_S" jjJ^jLo. & _&l ^>c_) b JwO Lbo Jd_> I 3 J__S1 

(J_)l<H9l_j ^Jwal_$\j ^_>-l jljj3 j 3 4b" ^jL&jj^wb"L> jl ^lojL !p»jlj^aj3 
Ij L&jl (^Ij2j aS «Ajlo-Ldd>eJ Jjjlbo 3 y>- j3 (_£jlbjL-a jl ^a~^*wjlbLa 

jl ^JLs> e_J (jj_d> Ajb"(j J_J>- Lb < bJ^ed_J jAjwO .l*dwwo| 4d>-LwO J^bbo~a y?>- 

j—>\ j—i j3 cJJJdvw._ > ^J^L) j-J>- ^^ ^ 11 & ft j Ijj 1 . ^j 4_) d-w<_ mJ (jljjjl__>- 

j_>*-* J^lSi fb J ^Lij! JjS' jS’j 

I_AC-Jwwo Jliol y l 5^1A^Uol jlS^I cjlJbj j3 jl CjwL« y^ 

^ I jS jJb . ( JlJi' o I5\j jJ j J 4_> ) ^ j Lwo I ^3 ^ ‘bj ^i_wwu Jl b 


(^d^Ol y>)y> J- 


o3 yj ^yx^lp i_JL>d>I ^4_>c_Jo l_AC->3I 


^ 4_a b I J JuloJuU 0 ~\J j L& j I (. Jl) J^Sj y& y^a y JCo Lou 0 -U j AXLwb I yL> 

jLw« j3 <j I jj 4u iSb . Jj3 jj Ijb Ij JL> jA aS Jb^b dJb>- 

jl C-*3j-d-o ^jj I .d-w>l J^LojI j3 C-*3j-d-o L L^-Ji? J^x-a ^L^lSo (^LajLj 
^_5b 4_S* JjLy—^~ lJ^—« y^ 3jj__aj3 jL^a 4b" Cd-wol yLL^J ^jboLo3 jLoJfc 




-L) Jj>- (Jda 3 




J3 



m 


^jXo jS" jLXs Ij X->cj aS X j£^ y jISaj Ij ^lojLj ^y aJLoa_^a 

^£a >IjjL_s L cl j^jt> La^x* jl ^jLo .X y^y* jISaj 

jLJj^jjl j_o A_S" ^jLaJ-Lo (j I $X jX ^y ^jb*- 6 ^J jl LX>eJJ ^ j->“ Jj> y 
X _ > I jj a X y-^ J I j—9 y* I _ ~o I J Aj Lo ^ X*j ^ l_A j j I y I y XL) I jj ^y 

aSjjoI jl tCX>b x_aI yZ- ^XoLo SjS\ jJ> j_j! .xl_a:> oL^- ^Aosbl 

l-L_> 3jj^_’ _bj2X 91 J X---Pj—~o _>1 jL » jl_ aJLoa_^_A Lajj.^j_>- 

4 _>-jj Lj jSI .JzS^y ^SXo Lo Ij zz jLLo x x>- ^Lajj.^jj>- L*_b? .JzS^y 

jl y AJL9 jZZj X X>- ^Lajj3 j_>- aS XJolo Jj) I Lo 3 j > , 1 ^ A a jj JjX>- Ao 

jb/XXwol l_; ^»~olj-> y* Xjj j-o? j I j3 tXJXwA ^o X ^La jj3j_>- 

LaojjjISji^j Ij LaXjjjjISjI jl jj als jX-o jb*jl ^y ^xb Lol jjX> c^_a 
((iX>3jX-o)) ^ojlj Ab 3jb ^5Xwj jj)1 4j Lib ^Uob jj JjXp^- L ^ J • Xjx~_a 

jl LX9 jZ .wO Ab 3/ ^jL jXj9 X Lo I j ^Jwv^l L_$b L^JXo .^Xb t. fij j*j Ajj^^- Ij 

.CXwvwO j o3jj) XLoi. 9 XA jb jjt> j AjL)j_>- Co Lp A_>-j ^twA Ao ^_^*Xojjb j^2-> 

.cXwol cxx ^L^xJiwo j j^j jX jSljjb t. fij jL*j jL.lSb cxs jZ-kj ^\jj 

^jISjLj ^jj Ij xhlj x J b^>c_jj 

j) •> b x ^SsXwo Lx aS” cXwol ^LolSb ^LajLo ^jX I jb*)) cx jXj !CXwol o^L^j 

iwwJ^-J ^j-J I Aj J t XX>CJ 3 j*^ i ^ 1 0 Xo I j3 J jJi? Aj Ij jLb^Xj jIj 

jX-Sj 13 3 j l>c_ j j c (iC ) (( wLa 3 ^jX I j^ I Ij j Ibj Lo L^->“ j Lx> 

I j 3 Xo I jj Ij i*X>3 jXj 3 j j-« j 3 j^b ^ Xj IjLw? jj j i fijjLx .0 

.XJb' AjJllajj (^AA ) J>Zj jl 

^J o a^-P oSb jLjlpI ^jZZ~S >cj Js2-wo jj LXoj^-A ^LaX->jjjISj jj ^jJoyjj 
.XwoL>cjI ^j3 j^o ^ La Xj jjjISj I ^ *Lp jLo ^ j-> X-3 jX-o jj ^IXo 

^LaISjI jxx ^jjb-o jj' ’.jzS^a 3 L y jjjI jl jlXwoJxb LJLp 

jXX ^jbj y>- t^^j?L,Xl? , -l ^La^IXI Aj jXXXX ^Jw«l5b J Jj)J^J cA_Jjl 


1. Richard Dawkins 



rr& j txsjx 


tLA4_>E_> J LaaJ y-) J jl d^jl jA ^ t3 j+^L)y^~ jlj^>L>- 

.OwL^>t- ! _J ALqLI y~) l ^W2_P C_SL 4 ) jJ-Lb_>C 1 yj ^__^J 

j-3^ 3~^~ (^LLoj La^£j^I j-> I jl C-Ssj^A ((j lSL\jI-\j .Jj )) 

. -L_> I o 3/ LL> I 3 ^->- ^SL J ^Sl (_5 J 3 Ij 3 ^J>- ^^-*> L-o I ^Ij2j ^ t -Aj I o 3 

iCb—wj 4bi ^ j L-jj__) I ^jL>cJL_)I ^La^I-Lj^j jl ^l«lS^_A .^L^l ^4JLw_A 

jJ ^^La -\jlo-LJo y3yA AS" -\_A3^a ^ !j (^£^1l—jL>cL>l 

. >A>w^' Iwlo 3 y^~ (_^ o ) 9 ^ ol ^ ^ 

^5\j 3 J15^ I ^->- jl ^*u 4^H lj 3^_>- ^JLj>ej ^*-^ j Lo j^ 

^ L&4j>-^>-^ 3 -(_£jl^-^‘^-wwol cLa jLwwjl ©Ij jLL© .JCS3y jL© jl d-S" y>- 

jl l_A jL*_)l y c -ALA3 .^o 4»«H 3 yZ>- j\S 4j jL>c^_A La^j3 y— jLS" LajILs 

jl ^*u 4 _jS' 4 J ^S"jL_& .jc^S^-a o ^ Li2^_wo I ]g 11 j-*a l-> <«—-wwoljjLo La jl ^£4_^_a 

L*_P . -L_j I o J_Jlu < _3 j- <g a ^—> y -L_j I j JJ 3 y-^~ I—) j lla_3 c L-._> I ^y _I 

^Lacj yj\Sjy .^j j_aLL jljljJL- J*l& 3/I L Ij ^L^jl 

J —> jl Ay^ij | ) j| (JL wO 3jLL*4 wO jl ) ^_>lwU >1 l* slj 

JJul a L&^aI a jL>c^ & L&^_*jjjL_sI .JCs^S^-A Cl—w^oj ^_A jj^j 

jlSLj^_>- (,^-iS Jkij< _sU jL«jl jl /I L&tw-^l jLS"L>- aUoAS" 

LalIjLj j—) jl y yByA (L&o 15 L_s^j j Lj ) ^jL_> < 5 L>La 3 ^*^1 

c^t-»-^L;j3 UJ^SLl ^ jLjLpI ^AxJllg a jl aS" jLwA J .wlALwwwA 
c^l c^>p-A j^l ILa^> .c^™a jju ^1 l/^lj ^L*_o aj J^LL 

Cjljl-\jL-wJ cjljLo_ a tl_Ad3 yj LS*_jl 4_> i^j j\jS ^j l - :> "l < L" 

^l>tL_)l l_$L ^4j>c_Jo ^Jl>-I l>-' j* (_5 sj j-A .^-oljj C-*3j-*^-o b La jlwjl j 

I_a jl ^_j| Lajj^jI (j-j I jLS'A^LUL .C-*-wol o3 ^_j 

^jA ]g >/?U j ^_a .J__)lo3 C-oLj b 3 y-2*- yj—> 3^jI-J aS 





YT^ 


^ISo CX 9 j*wwJ $ j 

L) jS* 4$" JCJi'^yj (._fij ^xo 4o jS*jj_>l ^ j^x_o cSU" ^o ^ ^jj jj <«1 jLo>- ^Jjlo 

^ IJ j^ 4_S"(j I (JLj>- j tC^>! o-\jLo j^xj jLoj cJ J-^ J^ ^ jj d—wwjj 

^L>e_ol ^S" jZ-~* ^j £ j_Sl^ ^jL^woo I ^£4_i2j|j a jjj4o .Hwwol o^ j*j jji? jj_>l 

jl j^woj cCjL^>- ^j^jI-Lo ^ISLia c^jZ^j tJLwo Y7A Lo jSl> .d-w^ol 413 
(. NH lSIo j-o I c CH^jLu jlS” jl Ij J^os* *S i jj o-LJo <d?L>-l cSo^^ ^jl^w^o I 

^lj! jj*_*«Sl .A^Si^—a Jw^Soio H$p uI jI>cj j H^Oj^j-^-^ <j;La Jj^J y* 

jJ J_J l_A^£ jl5L JjL_ -*> 4_S" j-y_ & Ij ^SjlJ jlwLLoS (j I J 4 dwl>| J _) ^j_ :>-J 

1 ) ^ Jj J Jo ^_j Jw. a 4S" J*J>^o ^1 j_o t, > J_>- Up j^> 4o jS* 

4 > * 0j* IJ^«S1 jj I o y> j4 j .Jl19 j(jL»« j' j J»W<_wJ l 3 {_)^»-^—^-Sl 

^*Ala_ v j314 j j 4 _j j—woj 4_> 3jSl ^3 I . JJo ^o J, wLo y_& I Ju~5l 

jj Lj>- 3 ( ji> j (JL_^o 3 jL^LwoY Lo^jjj .j^z^a jj j^-a^ ^LAjjjLwo 

1_&^£jiiL jjL^~o aS^ jj I JJ 3 4_> Lo! .jju ^Lil L)L^j>- j3 j^«S 1 Joli j^-a! 
^jLw*woo ! 3 I j I ^ La j j*^«Sl ! *y U- 4 Jj 3 ^ jJ ^! j I O li>c^wA 


J^lii j 


0~i 


Ijl_. 


j-^ 1 u-i 1 J 


Ij bj~~& jl u$ 


l j-i I 4__S" -\j jS o I Ij (J^ J^ l) ^ *Al^JL) I ^ . -LJo jS^lj j5^ L) iSsl^ - lo jJ 
^1P ^jIj^ ((^jjL)lj_5^ djlo!J-^" L)^JlS^ll ^lol^i!)) lg,>/g'4o 

.4«I^wwo! 413L -\j-Llo o)J^w_vS"! jl ^j2_^vwoo I jLoj^_A j»Uo 
4i^iiwL_S” tJL-wo jj-^Lwo(!b(^ * L? j^ L)ljljjL>- L)L^j>- ^LoISsj iijl j**xj 
> is HjIj^-*-> j' jj^t-^ 0 .CL—wo! jj j-o ^jLwwwqoI (_£jj I-Ij-LIi 

Loj^—> ^j—Si ^_9 ^j_o I 4 S") jj-woj ^Ja..> l o j^ jULS” ^1 jl jj o jLp 

^jLoIj_o Lo 4ol^jL^o ^La^|5Li>- ^L>cjI 4(-Li> jt^l (j^° l)Lwo jj-^LwoY(!i* 
.jl jj>-4jj^S'L^- L jljj>-ojj^SL i^*j ^La^^J wol^j j 4 CO^Lj-b - 
^j_>-j 4 1 ) ^ Y ^ JLwo j^ 4_S" ^ jj ^o Lwii 0 L^S* jj_iiw*o>Ej ^SCwo^ljjj 


1. Gestreifteeisenformation=bandediron fromation 


2. Vernadsky 



rrv j.bsj}#’ 


^ ^ o _L^5c —^ ^ ^ o w\_s^S'i«xJ ^ ^ La |^wj L5^ ^ o 

45" d—3 C-w»j^ i^j^j ^A-pI j ^^5 ^ 3 j^s ^jiob jLg_>- 4j lj j i^ ^ ji 

jL)4_*j>- 1_9 ^1_&5w\__)^j Ij tjljl-\jl_ >- ijL^_ >~ d->l j~-* _> jl ^CC>e_> 

^^woL-ol jy^^u Lol tJulo^^5 3 Lp*cj 1 4JLwO ^j?I^j2jI ^JjL« CCww*u j )g«>c^o 

4 ) CC~* ^_) 0 J > j Cj5^->“ ° .CC-~o| 0 3 ^_) ij I V^J>- ^ a ^>lJ jJ ) Cjl _) 

ii^wwoljwo ^j__)l ccp^- w« 4 > 4_5(jI _j! -L* > L^l> ^^La^j_^5 y$ 

J^S \j JJul y l y a c-CwJoL) o-Lol 3^->-^4j i^jL>Col ^1 yP 

Lgju ijjj^w«5l . -\j ^c> ^ L) t -\j y^ j ^5 j^j 1 4_> ^o ^S1 La 3 I . ~La 3 <j L5 j 

.J__)j5 ^SCu LSc_ i ^4la_)!j (jl L_) ^1_45 d«wwvwo ^ 

l ^t_5 • j ^5" 3j y^j ^ l_5Cl> 15c i Jj ^ i y*-* * _p O-woj 3 

c C_5c^f (J Lp 3 !^|5ci j3) y* CC>Lw5 y y (Lac 9-Lj? cLajU- t c5C& I cSCw^ai 

jtH OLg->- c5^~ ^U5jl ^p5 yy^y^ .0^1 j*j (^L>- cc5j 

(jlj^3 Sjy—ajS 4_l^_wwwO ) 1 iCCww^l o3 y—> yy—& JwdlSsj d^J-Ci4 j L*-5? 

ojj_^4_> ^jLjj^ ^lAijL)^>- y^*-* b\ Lj -L 2 - 0 jA CjI j^xj j tjljC^>cj 

.^jl^ y\j^2A yj (u ysy <^Az3 c_9l jh^\) jl5o yJ>- j ja\j*j 


O^ls - 0 b 

^)1 ^_j ^_j Ij -Aj^LcC) y-^~ ^La^_ wwwoL5jI tjL-oLcjoj^j j—>s 45^cs^ 

^^4 yj «oLJclj_5» ^ L ULp tJc5^^o 4-w^o ULo ^a L tjLJj^lojI^Sw-o 

j»l-U tjLJj^ljj>-l 4 _j CCwww^o Iw»jLapI j (JLCo y .-\j y^ 


tjLwfl 4_5 c0w\_Co y l5 




cri 


Oi' _/>‘-Jj_H J 


v 

4 ^ >-1 0 l) y L-3 ^ Ij 4 j t ^ yS> ^-A 0 J_J ^ J L^sj tj Ij U- ^ LSC ^ Laj Lo 

ty~j ^j-5 cSsj ! i ^_5 t fij 1 4j _^5 I tj I y ^a I 'j ^ y 1 1 j y%-~^° 

L_j ^Lol_$C> jL 1 cSCj 4 > & ■>«& >- l 55 _jbci^^“ y**-> 3^ cCwwol iCjjL^p 


1. Meersstromungen=ocean currents 


2. Cope’s Law 



^c**u*>. WA 


(jIJjwowJL)I^ 4»S"^^ol5cjfc jl -Aj^LJL) y^- oy^ l^sj 

^jAu IL t «Ai ^ I ^ J I Jb y*JL >CJ ^ J IjwJj jj-wO j ^ J^*» j jj^ ^ J 5 lj j) Lw~0 I 

^cii jl ^pl tjLwwol ^a)-LJo (jLwwj ^IaL> ijLiJlSsj! ^Ia*_> 

. J_)!o^ jS hA p- lj ^ y—^~ ^-''-j*j^ j l t_5\j L^a > ^^->- ^J-v^l d*-JL^>! 

Jij'^_S* tjLwwol ^LoISsj ^LajLj jl ijLwo c^Xol ^ ^jjI d^ljl^-°4_> 

y *A-Jo lSj^j I^ j^1?4_> Ia j) I lSjjJ (_£Lwo I j I Jj ^ <S" -LJo o ~lALL* 

lj (j I 4_S" ^IoJj J_j (jlwJL) *\S>y 5 y-^~ jl ^JS” d->L s>- jlj>- ^y^“ 

y Ia y^J J-) ^ 0 ^ j t La o a ^ j V*—A y 5 . wlLo lj ^A ^y I -\J ^ JJwL) ^ 0 -L> -\j 

oAa! _Jlwfl ^g_>l_^S" y _’ (jjjl^°^I ao_9^4_<xA j)LwO y$ jta^P 

^ 4_^_ft ij l~~° J ^ 4»^Jj t Ia dJ Ls«j y j) LwO y 5 LgJu 4j jx_a y^y>- Ij^ I • ^ i_ 5 ^° 

I ^_S" L_$\J j- _ ! ljlj_9^) { - £jl~'-Jo ^ ljlj_9^ y~*\ J+-* ijljl-UlLwJ 

-J~* ^ 4» /2 «. i^? >- ciC j ^ i_5^° • CL—wo I o ^ ^_j lj 

^j^2-> L. >- jS^j 2 ^ y^T y* d-^Ljol wXj I _p (ij^'-~°^ ijLwo ^jljj^JJwL) 

^ j^-° | ^y* t -^- ) *^7^ J ^ iiy^^ ^-> . ~u£" i^^Jj>- ^*■ ^^ ^ 

4 > /g >C_ j..<0 J ^ ^JL) I ^ ^yj U- (J J^° t ^ ,wwvw0 iSy^T ^ 1 

. j) -L j) -LJo i_Sj^j ^JwL« 

d«>l_JL)l I jl ^_P*- ^1 jl j) Lw*) IjwJo ^y y5 jl ^./gxj 

'X-Jo t-L_)lo^ j- S" !j_ > jLJ j 2_>- jJ^- -Lw-Jj^^o ^lij4_> 

ja _)lj ^3^L,^g ) jl ^*-wJi3 iw^L^tol ijljl y^-> 4_j .-\j-LJo^^o 

. J-JoL ^laj>- JwfllSo ^jsZS^ cSC) l-lo lwy^y« -\j I lj -1 (. 2 jJ jo ^A 

lSL> jLo ^LjISsj ja^xj jA 45" jl ^^“ALw*)I ^y A^>- L lAijl LjI 

l^l y ^jl^ jl jp ^IaiJI^j ^^Jj>c^3 ^j jljl^lAojI^jLwo jl i fij 

4 > J__)l yj {^y*^* ° i_£° ^yJotA L_$\J jS \o'd 9 jLwwol j)„\j lj-LJol»SjjJ ijl^o 

jlwfl jJ_> ^Sjj_) j-^>J ^ jl ,w ^_0jL>-l I_&j)l-\j^ ij-LJoL^jjJ 


1. hochkronigkeit=hypsodonty 



m j.BSjyf 


yi I 3 cijb jl 1^5 \^3j 333 ^L^do $3 Joz-a yj j |^\ y, Aj tjlj^jb- 

L^i > _J3» (,3\S3jy^ cijLjjLij>-) 6<-\j y jljbo j-fy* lj>- y> I d-wol 

.3W $ ^^_>- L ^3^^~ tj^-^^Ldj y?>- ^jI^_&C_5sj ^ojl~\Jl4_> Jjl4ddl y) 

A^\j cJj yW3 y^J ^-uldwO ^_>b jybAj d^LdjI y> (^£4_^_A Lo^ jZj 4_9Lv^I4_> 

!j ijldi^ >- ^jws>- Li C-US"^_« y^xj jLd $>■ tlj^ aIS" 3 ^^33 Lj y^ 

.dub y&jj <,_iJL>c^o d^j>- ^^Saj 

d-wwobb>- A yetS* ^4dudl y Aj boIdldu Ip j yJb aS y)\jy$ 

jc—*-’ uHJJ- 5 W J J J .'-*- ; j-i c^" 5 b JWJ oi' ^Wls" 

yyS>t-a ^LolSb djlj2_uiL>ej i*_^u iSbo ^4_^&wA ij^ddol yiy y> I .db y>y& 

^ .,<g 9 4 j ) db yj Jjtix^ ^IbL^ldldulp y ljC-.-o' J 4u ^jd)L*_9ldo 45" O yj 

yj I jl ^y- y d*3 yW*J aS db yj db*_o iwJ l^o y) I ,(dj5" olSb PjLg_>- 

^d*_> cb->b-JL>c —j Lol .d-wj aLai a yjjJ\$ y*** lg v ;L>dl Lj c^Liol/ 

.^jljj d^*-9lj ^s^Lu yW>^ AS y)\ y (Jb dbb 4uljl lj ^Sjldo 

5yS>~3 jl ^Sl>- ^I4 jLXo C_SC>-^5" <119^5" ^L>ej| ^LA^dA^J^j ^oLou 

y3j LAijl ^Uol t_9*)b>- y^— i do Lu Cb-O 4_> ^LoISsj idLdjI 

(J-L« L -yWjyQ 4_j^L dpl L tA/°lS" lj d^Liol ^ 3^ 

^\as^j Li jybAu lj ^ 3 ^ 7 y* (^Uco^j-b*t« /! ob ^wv£?^dvwd^jb 

^Lsl—Ssj d>l_djl y£ _* < b_S" dwwol ja\ .^J y^J JbjjS 

i -> L>tl_) I ^ 4 j>c_JL_) ^ 4_> Uba 4 ) yj 2 3~^~ dwwl_S" j 2 (jl yj ^yO lj o Jd <lL2J>-*)L« 

.ab 


33 AJ tjl j\ 3 cJ-^bds J L5djS>L4w& t_5\J OJ 1^5jLwO y& 

ojl_J>-l .i yS> 3 yf^l -\jl yj y<*J ^SC) ^ ^lA^d>ej i^3j ^3 1 

j^L?4_j lj tjLwwoI ^ 1_A j)I-\j^ ij A3j y ^S^yi 3 y JJwL) ^>j 2 jL t_5\J Lo wLjfc^ 

(jl yS>z3~*)\ lj-LJot_Sj^J PjJjdwO ^wOi_5\J jl y^XJ y) I J&J jl 4_s/?j>L^“ 





b <u - 

yL— jIj (.JlS Jj»*P- Ij Ojjj 


j-LJot_Sjjj jSsj ^ yy-»> jl j t^y 

>- yj I -\jl yo j^ aSJj I yl jj 4_>e_Joj^ 
yL&Lj-o»--*S ^jLo y y>e_>■ ^yLjIjil ^Sj^o l-Lo y-L>-L>- jLl?*-L-o 

v-^' ^jrd' iS^J-i -C^-I-Oys jyt jl y3j olj yjj ojjjAj ijJj 

^yio j__) J_S iLLw— j L ^yj y -L>- L> t -LJj L) AjLJj I ^ y y Ojy ^ L& j I -\J ^ -\J I yo 

jL—j y*3.i yL&^Jjkjjj y) J? jl o-\j-\j y> I .i y'ys l-Lo jlo>-Lwd -\j -L>cj 


^Ll^-I—o iw^-wol JS" -L> lo <bS L>-j] 


y J ■ 


4JL9 ^p j I J -Lo Ij ^ j yo -LAj j I -\j ^ 


cr 1 * Jfb I j ^cjj-L>4 _ i l^o -LJL-S I y ^y Cb-*! j^xj y>l ci ^^a l-Lo ylojlo 

l_j jL—ol ^J-oLjxj yl_&jL_> jl yjL_~o .jJwJ^Lj 4^L>cjI jL-^ jljlj-k 

_jljj^ jl ^lg*>^Cl»wwJj yL&^yjS"^SS ^ISc_a ot £ yL—j yl_& jl-\J^ 

yl y jLj>L& jl-Lo jyjo jjJj c^->-j^ cyjj j ^SCjoj ol j^xj ■sl^J j-^ 
. -\j -LJo .iy Ij 4j>tJoj ^ J -\j -\J Lo ISIj Jj2j Ij I lo y^J y J iSj l" s '° 
yL9j olj 4o ^y LjLgJ>- d-S"y>- jl 0-Ly>-4_-Jj (^Ojl^jL^ jl jS yJj>c^iJ& 
j Lw>- I— *> j^xj L j I Jy 4 j j^lS yo Jby 4o j I J) -Lo j (L ji y j j ) <y Ij J ^ 

l_j -LJo^y j -L) lo j-L) JS' y Jy j-L) jLaJ^J>-L-o 

y-® ^ ^ y j'^ ls. jjs-~-“^ > j * ^ y jy 


La 


cr~-“ 




jL«<r ^ b tijj-^>j j? 

olj^yo yly& ^l_A4—^S" 


d^cs^ <Sj?J* Lfr**' y-r-“ J Jrf; 


^y iLo jl y t-LJlS \^a JSjo (_^l^ ^S” 4o 

I —Lo i^T* 1 

.-Lj^ys ypjy-^- cy^olo^ys ^J^ojyy- ^oJjjj>-<L_j jyU- J ojy 

oLop>- .Jj-Lyy> ^y^lj LaOjj jl L&^jlSjL-j yjl «S" 

_ i -^yyy-° Ljj cS^(yy-S" I_Al!Lo^^wL>c_o 3 y4j>c«Joj^ LJIp 


.-Uyj^y 

y L-J Ij y IojjflJCwfllo IS" -LoLo y3 ^Xj>cj lSCj {£ j^*- ) IS' 

jlS'jjj?*- JolSj jLiy>- y b o-\j-\j y> I .^jj I ^y ^y>-j4o j-L yLA^yLps-cj 

|t—* jl Ij l -^jj- J cS°^J jy—S1 _j yol j^ j^yc.^ 0 



Tf) 


^aISs^^S" jj^j t-Ssj aS" La^^woI j^a !Jj1 4Ss>- Lljo jL 

aS" jj Ia c_5^y Laj Lo . wiXLwwj& U- (j I j ^ ijj^j ^ ^ ^ l^j 1 2 aS” Ia I ^ 

OJ jy^ (JA^U ji yjjj "^'-* c?^ 4 -! 

Aj Ij ^AlS'Ot^S* jj^j IJlo jl aS* jLq-JoAj ^Jj5 




cT-“ 


l_w_^J >_«. 


-dJ 




Ia^_~oI ^js>- 1_4_S" J_ a I <._fi-JolS” 

IaJj^ j-^ ^3 ^~ 0^ •Joj?*- o^° lAjl tjl-\J^LXa js>- ^jj y cSsj _ 

^j»l_$C jLj_j>- ^L_j& jjjj ^j-jl f j-b—* jlj-3 jl .jh^a 

C-^o—w*i 4 _j aS Ia 0 j ^j ^ 01 j ^ aS" c Ia C-wJio t_5^y 

^jjI .d—wol a3j jL»« jl cJJIa^L ^2aIS" Jj-LJo^^o jJiS ^_) 

^4 .,^?■>./g >- l_Ssj CPl>^2£*c_JLa wLj>- 4_>- 1_j aS' JA^jLXo ^j-Jl>c^A (JLl« 

(j*A j!J^° l-^-> L^ 3 LwJo Aj I j I 


L5*aJ> 

AOJjll*-* ^LsISsj ^lA^jJiAjjj ll)lj_5^ jlpl jlA j jjJw«l5\j jl ^jLwwvu 

ja i .Jci'^ d-5"^>- ji^y**j ^S"wLw>c^_) ojl ^4*a ^Jw^ISsj a£ 

d- ) L^>~ aS ^jI^^>-^ o L^Ju JL-o ^jLJ-woc_$Cj jl Iao S^ji^ 

jl ^jo^l—wo jL_^j t-\j^ ^> Lj. > I a c_5\jj^_jI ^o j- S" j—> Ij 

^jl .-U-LJo ^joJ^>to ^ wlnsL Jl/oISC> IwL*_j a£ y> Ia d->^ jjIS^I 

5 J ^jLio Aj Ia iJIj jj' _J^ ^ CL—Jol^ 4j>- y> ~L> L) ^SC) ^ 

oJlJ. jj o *X*s>z*j ^J>- dJ-Lojl^)^ ^Lw«A tj^1? aS'j^jI jl J>\j>- ^jl-\j 

^S*-Lw>c^_) Aj I^S" jl ^Ia^LIj j^-» Ia d- 5 ^jjIS^I jL-« .JJwJoL 

jl jJO-L^J L*^l? olSC) ^jS" ^aI ^J>cj ^S1 yS> 0-\j^ 

^ Ia j L j j Ij j Ia L—S* j Ls_« j ^ (J L_>- j ^ I a I i JjjLwwA j L j Ip I 


1. synapsida 2. diapsida 




YTY 


jj _) ^Sbba d-wO_~d4j ^SbL->oJ jl <lS" d—sL) jl jj Ij ^£jLww*j ^LoISsj 

jl ^Jfi^Lwd jLw— «J jljl-\jLd-0 jl ^^J j\da .djlo3 ^ l~lo j J->eJ 

j^a jA 4 _j .d--wwd| oJld AddLa Aj^ jS^Aj ^Ij4j ^Jd ISU ^ 4_j jb^do 

(.^ZS ^A 0-IaLJIwO Ij ^Sj —>oj 4j ^dj I ^ LgJu 4 j L>-<LoA j 3 c^jjldjl ^2-> aS" 

^IAOJ^j_S” _ 1 j* ) Ij j.Jdd0 3L_4 ’ ^jdj I J—^ jj-d^C-^A ^^-L) 

jLJj^SbjjJjjj^_s ^SbL_~d j j_j jbSjjdl _ ! j^b*- 4_> liLLI Ia^JSvjI 

L_5\j j 3 Ij 01 j I -Xj Lj>- ^j-a^>e—a ^ ^ ^A 4j ^2j ^ 4_-»A . dld-A o -Ad> 4d>- Ida 
4_> Ij _) d—a—a 4j ^dj I ^S ^L*J t-Udo^a ^_,b j Xa o J-J>=-u d-JL>- 

^_a 4_wv_^_ & ^1 ^_j i JdA3^_a jl ^_9 L-* _a jljIXil _ P- ^J-al^j Jwv^l jljdP 

d-*3^dw._) ^A«/2 >c_JlwO Ij > ^SLXw>&*_ > 4—S" ^aISLA_ 0 . JjXa 4d>~ Ida 

.C™J JjI£ ^Lo tO-wJb^yj ^^ialSi 

J*l&> 

^jddj-S* jbds ojl j*^*a ^J-alSj ^\y ‘-bb jj^^aA jA jljlxjL>- 

j-Z. 3 cr 32 *- 1 . <SJJ J £fb jj* SuZ. Cj ^ l ^ j' d s d lSJJ 

. Jj L) ^a jL) jp- y dJLjj? j I j3 j*j ^J-a ISo JCo I^3 4j> cdo j 3 j t^ 

jLa (j jj^a^jdJd jl j5\J 3 J La^JJjI lAljb^l J 1 ^ y&A 


L 


jj I Ia d I ^ I < 'd9 Lo ja^xj _jj Ij_ ^j-> 


lAdjLa«JjJ (jjL-d ^Ia4j jS"^do Ij Ij lAo^jLw«LJj ^lA^jdjj^j j Ia^j^jI 
ja^xj dJ-LJd4j lAdjL<>jIj <Lw^o ULa j3 Ia JdjJjA ^Ssj 3 jl .w\Jd^A 

J-L) ^Ul ^d-dl ^j-d J^J^J .^jS'J^a ^Jdwwwwd jis2j jl 0^jj4j tJjlo3 ^ 

J tJA:^_a Ij ^jIjIaA^j tCd-wdl 0-Ld>jJ j-a jl 

J 3jlAS*^_a ^j>c_j JJuL»_& Lai td-*-~d! Ijb Ij ^jl-\d)l jljljbLwJ 

^Jd-a Jy, j OdojU- -Ad La ^a^-d ^Ia^j t^lo jj J ^<U^>c_JLa C-'-ajL^- 


1. placoderm 



rrr &&& 


C_SL . w\JA 5 ^ ’ !j \~~^ ® d-ww^U J )) 4_S” i J I $ lS5 J I lSJJ 

^j—> I tl_!SJI t_Ssj d->^Lij_a L&a. & *■>>- ^LoISsj tjL-woJ^lj ^a» 

^ JJu AjI jl J ^ lj Ia ^ J I ^S) 5 -U I JJ ^A t^iCj/J y3 lg > / ?'<u 

C_SL L^J i ^Lo LSo ^ 0^>e_Jo »\j J__>- ^ Aj>-1 Jo j 5 A_j ^_S" jj-JJ^*J>e_> . ^L > 

^ aJ S 1__) c!j LL^? Lwo j ^ Lo I t ^ j I ^ ^ ^_>- L lj ajls L {S ^«i^ *«& 

lj Ia A_j ^S” ^j«Jj>- ^lw«.Ju ^ j I ^ ^ -\Ju o ^ j ^ -C~ib iJJ-Aj i-L^o ^jj>- ^aI jj>- 

t JJLw-& <L^wJo L >Jjj l > >c-JLa ^iSl AS” cijLi ^^1 y^~ (^LkA-j ^ L ^ ^yoXA 

jj->- lj l &jl t-Ss-jj^ ^j1jA_>-Li Lol .-UjSIS”^jjl* 

. -\J I j La-Jo A_> w\j wL>- ^ A_>- Li lSsj 

^Jj>- L oj^jL-o l_$L ijjSL £ j^p'CS' aS” ^jj I 

ijI ^J^LSL ^a_«H ^pLj ^yjjji _slL* )1 a_> tJjuL^» J^ISL ^a jl 

(_£oj^_>- cSL -Ll^jj p-*^olSjl lSL aS^j-i I ^1 jj .wIa^^^o jl^Lwo ^_^vwolSjl 

^Ia<lj^>- aS" J-JoL ^jj I cjwwoj^ -\j Li oL ^jj^jlSjLo 
^j—i> I ^1 jj ^>- iJlLa C_So . JA^ j^xj Ij ^jl 

^ l_& ij I «Aj ^ jLw^) (^ ) L^_' i ^ Ia a^*^~ ^ I ^ ^^*SI . I ^ 

Uj o-Ljj lSL j^> j ^»-J^>- j JL j jj aS'^L- ji ^i o Juy>- (^ 
j) j_SL S” ^ LSL ^ Ia iJJ^p j —wo j ^ I j ^ LSL . I ^ ^ 

.wIa^^^o jLIj ^jjjlSLjol Ij ^ IaJ ^a ^SL ^ ^ ^_«iL>c^ ^1 aj^Jo^jj 

o-LoLj b ^SLLljj_« ij^ 5 ^_^L j)L-oL_jotjjjjI jj (j«L j_ a ^IaoJ_ 4 

. JA J ^w/? lj ij I 2 j^lS j^lA ^^«-o l_JJo iJJ^wv_) j ^JoL AS”ij^>- t JJJ3 Jk ^a 

^o L j) I i_9-^L aS” -LJo ^ I^JLo « j ^ Ia j l^j» L Aj a_j cSL j L^o I j ^ 
j^J^_>- .-L^^_) o^L jlJ^v^l J (lAijl^j ) U(jJ jl ^lojj^ o^/ ^x^s>- 

A /oH ^ ^j^ 4 !—A i ^A jl ^JjjjwvwO LjwwwJ ^ Jj>- L JJul ^A ^jlAijl^j 


1. Hennigschen kladistik=Hennigiancladistic 


2. genmodule 



Tff 


jl Ij d&^ d—o y !_>- jA .d* 

■>* lg i_jl_>djl tJ_Jo ‘-s. b (J>-^ 


Ij -US', 


y 5 


slidol 


jjA 3 ^lA^jjj lS \jl5\j jl j^~S) 


djlfjuLsw J>alj 

dLl^dw? j 3 ^_£dulj£ ^jwolSsj 

id 1 -* Loi/ <_#-“> 

dP Ij Cw? ji 


J—J ^jdj ^J ^ J-2* - d,<g9 

4“i S' _*1 j->c—> jSl tdb/ jljjJ 4 j ^Idil jL 4—> jljboj-§-° 

j^li ^Iaoj jS* jl t_5bjA j^ IaJL bl tdbjS" ^Idl Ij jljjj 4 —>y 4—» wdL j 

.i jj 43 L ^jw^lSb ^j^jo 4 j _jLiLb^ j Iaj jljjj^j cjlSJujj_ jljjj <u 


jb—u CjjLcj ^a 


4b" w\—<_•— & t- J 


^IaJL 


jiOjU^ jl 


4b^jj I L Aac-Ss—> j —j J Ia4jIj jj c Ia l_$s 3 L>d—> (Jib 4 jjJs?4j $djb (_£ jj ^jJCo 

t 9*Jd_>-l 1 al d jIacsI ) (jbddl 4 Jjl i_b^dd 0 c_5\j jl Ia jl ^4 _^a 

.0^1 aLj jL^ jLblAiJIj 

^bl—X j dd I ji ^Ia<LJj>- ^4_^A ^jj2_?-l —j ^lA^jSjj j jl I jbd-> jS 

wJj>- JdodJ jj (_£4j>doj^ ^j—’ b(bj^ljj*Sl jl— 4 j^ .d—>1 

Jliol ^jj jl^ jl Ij 4 jLJ?j j-> I IaO jjjlSjjj dj—>Igtf?- ( d— j j»ojlj L ) 

^ j I wd>-» d—l —p .wIaa^^j_» ^L>c_)I ^ j_j>- jl—j^ 1 & jj ^4—jl >-l_So 

j ^ jVda ) d—^ I j LbJo jj l_p dJ lb I j—_>- jdbl j l —0 j ^ ((^1 —0 dJ jj 

jl cj5b ^ ^jlj^o j^ o£f!j d-j^L-^ jl ( jH-° 4 S* c(jli3j 

t U^jjj^j J -S' (jU^jlSjLoU Jj^Is jl 


Ia I—j_^j 3 

jlwO j^ ^_j|j4jjS" ^jJu^l d—Ip ^jJ>-j4j ^jjjSbjl —j ^jl—oljj>- 

^Iao jjS" jL 4 j^ bl td—wol I—ilj*_>- ^J_«ljp j^*_a ^jt_5”L>- jljboj^^ 


jUI—S' 4_j d™J 4^ 


yi 


jl —0 j^ d I—j 


jjd>c^A j 


jLjfeb 


J' 




j^ j£ ^L>c_)l _* ^—>lj4j J—^ tdjl4C3L 


lT 


(^bjJJ jljj^ 5 


^jjAl_S" jL—u Ia4j jb* jl j^ (^>j jL j>- Ij ) l-^Oj jl j yr '^Jb*- 


1 . prezygotic 


2 . postzygotic 



YT& 


aJ^Lo jLol ^-lo-4 _j ^j_>- Ij jLLoLAjj jSCo ^ La aojS* tCwo! ajlsIo 
ojjLpAo .2y^y j~oAo t^£y~o I y CLJL>- oSL Ao £ JS' jLa-P aS" -LJ^Sj^a 
.^JL-S jL-*o ^jljAjj^* ^ y>- jjl_A^_*Jj>- il_AojO jl ^lojL) jLo 

^La^_*j^_>- L$;_> ^_jljAjjS* ^SLo ^Laoj jLo aSJJL>- c~\jjL 

.2 j»Jo^a CwL) ^ ^ao wl3 Lo^ j2j J Ao j^ooSL 
tJ-oISo^ y>- j J-aIS sj j jLS" ^j)L?«a) j^ ^ LJj I^5 *djJiS y> I A_> aj>-jj Ij 


La v—o IS* 


>jl jl 


0 J l5\j 


0 J_a I 


Aj ^ l_A ^y-AJ JJ Lo j ^ L ^-wQ^O J 5 


(C<ww o| ^JL*_a oj ^ L_$j ^1 jJ Aj>- jl y -LL>e>a AjIo^jO tjSLo ^l_Aoj ^S” Aj 
A_ o Ip JJj—a ^La^-oj J-* J La^JLAj j_o <J^ a - , l lo J ^L*_a Ao Jj Lo Lajj! 

.-LJolo jSLo ^Laoj ^ 


jLto jL$j b 5 j_>- JSJ-A J-alSL ^oJo-L o jj j Aj i_jlo>Jol Cjj-li 

A > j J— SloJ—^ L$ ^ 0 J 1^ j ^ AoLLa iSj Lo (3-LL« Ij LaIjL DIp . -LA 2 ^ja 

^aL tlj ^_A Lo Aj>-j^twAA_> A_S" ^gol_*L° 3^^^ 


JLJJI 


AoLLa iSjLo jJ^La jl ^^Jolo CLw-x3j^o .-\olo-La| c»\jjl.Aj ^-UjLLoj->- 
. wLLa lo ^_a IjSj+-A Ij JJo 1 j£ ^jj 1 . -La L>co 1 Ao Lt-a ^ 1_A ^LS J-o I5\j Ao 

A_S” L^-jl jl .JL^wA LJ1 ^^-ol Lljl^A™-^ jl <j;l Jj Jlia ^LJj yu> 
ojl_i jl y-> jljlJuL_~o tCL-Lol-U 5y>-j ^j!-Lo2j>- jy\s>- Ul^L-ol 

j 1 JJiA—>- jljl-LL— VO Lo A_S" -L-L-jo>co J-alSo Ij jljbA-w^ jl J^^loj 

AoLLa jyS' ^3 ^ ^SvLa-P jLj jl AoLt-a ] jjj*-^ jr^j l£°^ (^l-^ 0 jl^ 

^LaO j- S” Lo _Jo ^l_Aoj|_i ^LAO j— S' .-LJJ-wwA [j-L jLaJJ>”Lo jLj jl 


jj_S" ^jboj-o. Lo jl-Lol>- ^La^>j^o (.JdS^y ^ ^jI y ^jL—oIo jLa—w^S" 

jl A_S” -LJ^—wwA y, j ^1 j_ Sj ^ j ^>cojL_3 Lo o-\o^_o ^Lai^.jL>L—o cjLa—^5" 

c(Wombat LJI jd .-ol j^) ^jSjj_S” ‘■U^’j—j ^ 

J -ULS^^j. ^S"-\jj j^j jJ j aS" ^j l_A Ao jo .(^*-^ * JJJ-A2J ) jljO^A_>-JJO. 



^ Xf? 


3 I 'j I -\j Ll^j ^A3ol j jLg->- iwlLA^^a tjLjL) ^ _^- :> ' 3 ^ ^^L>j ^La^jI j 

31 y° Ly*^~ *0 ^ ^ ^ ) -AjIa3L> 3 ^b y^- ^ 

^»~a jLwwwu a^L> d> 1 jLjlLwoI 3j^t |\*~^ 

c^LL j £I ^ I5sj y\ ^La^*_o aj>-js>- 3 I jjldAjbp La3I 3 ' ^^S3o jL»d> 

^ 5 -UjLio j_^- LaJxJJxJ U 4-5 Cathartidae) lSb y I ^ojLi ^La^^S^S* 
j l_AjU U 4 _^ Accipitridae) Uj^JLL-woI ^l&ojli ^La^S^S” c(A)jb 
^ 0 ) ^j-«33a ' < (\y a 3 ! y*~ 3bLxjijj ^ c(-\jjb y- 

j LL^sl (Nectariniida) jl_p-J—^ tlSb^l (Trochilidae 

(jljLoL5bl^S , jL Meliphagidae^o y) jl j^>-Jw~p ^y t LwJ ^ 3 - 
yyz-Z) ^^jIjLa (Drepanididae ^o^J) ^y> J ‘L-JI 

-U>L) <c^_Jjb ^LSl ^ y-^~ jL_S" 3' il a_S" jjjU- .(T_^ * 

.jc 5 4-^_> I^Iw^lSo A)! y° Ly~^~ 3 ^ d*-^ dJl y ^y 

Laj^_aJ^ iLaA^-o yS 1 A<^_j| 3|jbo j .^ a J y“ ^ * ^jwol_JX j yj La 3 I 

. -\J I Jj Jj Ij ( ^y 3 IS3\J^>-) Laj y^ ^ ( y b j $ 3 jj l dJ Ldo ) 

0 A 0 I A) dj yjy\^- ^Lao^ 3 ^ 3 ^ L^d aJ I^S"^_a ^J^olSb 

d3j!^° a_> cAj. JJJdd yj 3b^35 , 3 b^j^ yl^>x. <lS 3_> tCw>! 

La 3 L33j I ^t_A ^ La <u ^ UL) y I j 5 y l^j y I ^ La ^y yS\S ^3 y I 

i^L>cIj! aS" wLA^^o 3L3j ^JIp ^ 3 ^1?4_) I .(3_^ * ) w\jjb 

tCw>! A3_j!^3 LAojI^jLwo ^3»cjjw\3^ ^ C (\y~ i d-^oJ_>- j3 Aj^SL^- 

^^jd-wwjj Ij ^-A A_) 0 JdjlSjLo ^LaaJ^S” Ij 


.Jul 


l 5i'y* lS'*s l5 

tjL^U&C-^L _ Ju 4_ ) Ij I(^l_AojtjA«Ajo4_)l ji jl 

ljwju4_■! jl ^_>l_wJol uSsj (^L>“ uS\j UIp 


1. Nevo 


ichthyosauria y^- Ichthyosaur .Y 



TfV Joeys' 



.() LaojIS ji L* j (C-wjIj ) Li!iI j5^a ;V_^ * _^a-> 

.JJJL~-A ijL^o_A ^_A L) jl^Sj j.2 ^*_A J <j~Vj <jl_oJc>-L^ La^jj! 


Salvador E. Luria et al,^4 View of Life , Benjamin Cummings, 1981 







j*-> jlf>- i^U e ....-' i :Y_) * yy~^ 

jl y>-J-~^ '^ja .(Trochilidae ) yS^'^y .(Nectariniidae ) jI 

:£jlg» .(Drepanididae ) JxS^y~s- '^y> j (Meliphagidae ) 

Wilson, S.B. and Evans, A.H. (1890- 1899)y4vas il^ljU) JtS£y 

Hawaiienses: The Birds of the Sandwich Islands', 

Serventy, D.L. and Whittell, H.M. (1962) Birds of Westerni LJI jLa I) j! y- £y 

Australia (3rd ed.) Paterson Brokensha: Perth; 

Newman, K. (1996). Newmans Birds of Southern Africa: '.(liy \ )jl '^y 

The Green Edition. University Press of Florida: Gainesville, FL; 

James Bond (1974) Field Guide to the Birds of the West :( Ixj y \) y$~A £y 

Indies. HarperCollins Publishers. 




Tf\ w&cps 



^lST_S* (A) ^La^ jISj^j ! 4 ^J^ISC> i&A % jj y^ 2 -* 

• 0 ) ^^IjlSCo-A J jll^i! j! 43j5”jjjlv£2j .^>ULjil (B ) J ^ijA\ 


^ d- 1 !_al^J! 1__) jLJwU_ p^ (_£^0 j) ■^$'1——> .sL>e_>1 .JJwolj 



^ 4 _j J\p ! fj)* \p iJjJLS j-S ^<-/P > 

wwj L^_a c-LJoL_) jL j t_5\j ^(0^wwSlj) ^S" 

^ J+ ) lj LwO LLJo 4 ) I J I . JJwJo 1 > OL_ 1 ^jJ j—P~ I lj I -\j j J 9 I J-/PPzl> _ a 


J jS c_5s^5sjL_) ^ A jl lj jLowLL_>- ^1_Aoj jS JJ* _j11 4 > 

^jjji c_5\j4_> L&tjl ^1 jA <.Jo$£ |jj>- ^jZp>x-) wLl>- 





cjL i j^wojfe jl .wUjid ^S' c ^ L5 i* J $ tjljj^LJL) ^_>- 

^jw»_Swu L&^aI_* j LAt_5c^__) jl cJ_ Si _Jo j—a L»-woj \Jl*-i a£ 


J^-^ 5 jj-6-^ 5 J (^i)jrp* oL* -k^c^ 5 ^ 

SjlJl* ^LJ jij-^-\ jl 4_S* Jj^LJL) y->~ jL_ > 4_)1_JlwO ^£4 «/2 + «/2 _>- 

^jj I^jIlj .(^-^ * y y-*-> C-3^4_> wU!a3 y <l^Jl>- 

^1_ajL_) ° ^Owlpli ^ ^_& jl ^JjiL-wwa jI^4_)L_) 





T&) JaIsSjMS' 


jl LajL_ > )I jj^- t^-~-*»l 403 L) J^lSb ^JIS'T ^l_A^*bL« jl ^ j jSljjb” 

C->jl4—> Ij ^jLo— jj>- ^-wJ j_jj —w^i ^jLjIj_) - j->- cS” JLS^a ^LJ 

J^*_9 4 > o j_9 jl ^LjI_Ssj jL _i jl ^Oj>c_j jS Igtf 3 I/ jjj I L*l .Jbl<0 

- ^ Y 

_I & jl _ } a > j —SI j^jj_a ^jl j—^ jl (_£jL—. ci*-wol o-Lolj^ 

^Lol_Sb ^jlwojL j^ .jjul^^o .Aj ^jlj-* ^LajLj Ly~^~ j^ jl 

^j 15U iw^o jj j jjO>c^wA <lSsi_) t^S" ^lajj^ Ij OwJj09 ]gi? 94 j Ij 4j jb 

c—>b*j>-4 _j *Aj L)j^j I j iw^jj09 jL<» j& j ^b^o ^I j^ j I ^o jji} L) jlb«I j 

.^ji 


L fSbJL&J Sjj ,0 <_£j C^jlfjJjJ LwOo 
^bl cLa<o jb ^LoISsj 4_> jj ^o j j_<*_x_a l_A 0*^eJ 4_) wLJoL) ^_£_> .Aj Li 

Oww4_ a| ^Ijb 4_J>-jl 4_S"I^>- 4_Ls^-^9 c^j j*SL> JkljjS Ij (_£j!J-* jLo 

4_b ^J,s2 +>T 0. ) j—’ I ^JJ^°J^ jlwU^-JL>b jLwO J^ .CAwwdl jlSjJ^ LjjwO d-wwj 
:>j^-j jlaj t_i*>l^>-l cJjl^L JjliiJil Diapsida joJjjj>- oj^5 jl jlbJj^j 
4_>- jis'ju^ ^ioij_o 4b co-woi jjj i (Jlj-^*> ^b ^sy^ l^j 

(, sy~^ ^Lajj ^-^jj-^ cb°“*~° C-w2Ji jS .0-*»l o^b ^jj ^bsj 

d-J-Sjj jLwo ^ 3^~ y* ^ La LwJo 4_> Ij jUL^>- 4_>- jj ^L^aS'La 

^j__j I jl jl ^j j cC^b i 9 jJa^ « jlS'jbj ?- jl ^JL>c i j jlS'jj^—) 

jl jlS"-\j j—i 4_S” jj^ ) Ij 4 j>c-JL_j j—’ I J—> ^I_A(J1 ^aL Jj 

^jL^-l ^L^sS^La jl ^jLoLjijjjU- .-\jIa31j (^LaUoI l_Ajj«wobub 
L.I cC^I <03^_S" ^L>c_)l ^jjIj jl jl jb*«wj jlS"-\j^j (^LlLOl / 

jl jlSbl^ (jUlO»l (^4 j j^ 2-> jl ^ ^2*- jl jj ^b»*J Ij ojIjj^ jUjS'^LO I J^l 

jLSI ^ I j—> j_j jjj ^j j j^j2_j 3 jL*3 J t Jj 1 L>- ^ 4j La j j-wo Lj I ^ 

i._ -jI _P- jl 4_S" -LO.I_> j _> _* -L^OJ^_a ^2 j4_j C jLoLO.4_)| jl 


1. akalyptera=akalypteran 2. homoplasy 



Jol&J 


Lj jlSbj^j ^LaL j o j^>\s>- j^SJ ^-a ^Ijj^ .d-wwol oJlJ. 4_>IjI jLII^Sb^-bi 

jj j »,<g > ) ^jb d-J^LwJo ^£jj I d. ^y^~ jj-L?4j jjo^bw*ul ^L ji ^LAjj^Lab 

.(x£ a^>b ij ?_r 

!jjujbL a jl .Jbjb ji jS J'VbLwj olbbo ^jj I jUL>e>« IAa^^j 

Lajj^oL } b jbs > b> oJ_Jo t bbb ^L_aojI jSb~o ^ j jJ jjj jb j ^11j-j 

^w>-lLJoj^wflj Cj bLuil jLj_j^ 'c5^*_’ --^j^_ 4 j^^_■> ^Lb^_« 

^ ^ L j ^ La d^A LwJo 15 Lb I 4b j j o $ bwj I ^ L j s ^ La j j.^ Lu b ^ La © j I jbbw-j 
jl ojj^ b^ 0 ) < '-*-°L^b jljj^ b)b L> j^ jbb ^j_>- jl jlSbj jj L 

tJj j^Jo^jO ^aLL? ( jJLo Jb*> (j jJ-w«^ * * Ij V* jl c^-wobjo^waj jljj^ 

o-LJo i* 1^3L ij I 4b ^lo Jj^j jj jZ)J^jl c4»S"(j 1 Jb>- j 

jb_9 j I ^j^SLsjZ> jZSj I ajLs^_) j ^-ji ^Jw*_9 Jb~o j)j*.b a \ Y j Ci^wwol 

Ij jlbjLi j_> ^4_^wb_>- 4b ^jb ^ j->- jS Ij jlbjb ji ^£4Z3 ^JLo i_^LA4jbb 
-\jLj^« 4_Sbbj o/ i_5b^oljjj j>-b« ^ojj^ j^ o^j LjL^J u <u 

4-woL ^_) ^ Ojj^ bj bjo J_Jo ^JjbwO (_£jj^jj jbwwj J L~o bljj^ <b 

jj I jl bl ^(^*9 Jb*> jjJ^aYY j L H* jl Lbbjjjjj>a jljj^ iJjl ^jZs>zj ) 

^g_Sblj .lJ!^wwo| o wLo L ) d-w^J^ 4 j ijlb"-\j ^_) 4_^. Jj jj^oL } b A ij|jj,i 

^jl bb* - td—wol T j V cY i^j 4j ijbiJLwo^ jbbibl t _ fij^j La jj^Lub 

ji_>- ^b_A^lw\__)l ojjA_P4 > .iji^ol Y j Y il iiwwjj i ^j—i I jb-l)j i j^ 

o^b ^JJ^-AAJ j JjIa3j ^JwJj>cj Cj^LJo 4_) jlSX^J 4_wwJo ^La jj^oLub 

i^La^IjuI ij I 4S"^jj I ^L>cjI j-^> < ix^»-bo JL »\jl j^j La ij I jl Li jjjLwvwJ jl 

^j-^o jb, i jl c-L_)l4J3 j _S” jlji o^blLwol ^jj^o jljjJ ^1 jJ AZ3j ^Jbj>cj 

jL™j l_A Cl—^*—31J C!j Lb^-jA a 11 jb_S" j^ .i«I^wwo| Jl j_wo j_j ij d-^-LJoAj 

j^ tl-Ajj_wob) b jl jlS^Jj ^j (jUu.1 <lAp ^j Jujb ^jj>-j j^j j^L ^ 

<LwoL j-> jl 5 i^ojl jSbwO ^51 -\j Lb .JZj jb"^^o j^>e-wO t4_woL ^ 


.JOS' I-to 4_b^3 La ^ 


tj ^jj I c ^ j«Jo d^3u 



r&r 


SCu-J J-ol5o Jj bl 

^ Jks^a (j|^Sb 3 jl 4 jLwo*}A_3 ^ tjbl3L_$b^3 oI j I 

J^_Jo J J -L) L d-«-v^>e_) C > 1 j—> La (j I 4_> b 3 -U/2 J 3 I J2>t-> j2>\ 

J^> 4 _>- (((j^jli)) jl b° .c-™>- ((o^jli)) jl b° 3 j)«i <2& a 

j^i?ijL<iu4> C-~-*>j3 tcSbjjJj^o (_£l_A3,/jlf jj j3 jj*ulj3 ,j*jjta ^U^bjj 

(^5*^ fJ^ - ) ii iL * J^olj3 ^4 -,,<?>c_JLa 4 j>-j aS" JCJi'^yj ^Jw^^P 

^©jb_>j3 .^jlXZ^_^il 4 jjS"j_JA jjJjj ^v£?bj ^■•vla.'-v.) jl^al b 
Cpb^?bj ^4_vi? ^P 4 _j ,b jj ^o ^£l_A^_^»*_> c_$b jjJ j_o ^LaoJu Jb jl 

4 j jj^ o O^Julj_^3jl_A ^4jjlJ-* *bj-^-> ^1 jJ ci*L*3/ jlSb_> jl jj^« Ij 

_>1 j—s b «/?'4 ) ^^ob> j t ^_$\j 3 ^j^ • La j3 La JJI ^jjjj 

^_jlj_3 J^l*_4 L, jjl^-_A 4 ^j_j» j^ j ^La^*^ <_jb*lSh 

L ' _jJji oJ^jL^ ^Jw^ISsj (j y >b JCobo «^JljS)) ,XZ~~J ^pb ^U^b 

^La^-wq^_ i t^Jw«l_Sb jb^_J>- j3 j-L_> jJ_JoC_Sj^J ^0jbj3 4_^j>jj^o jjjljj 

b Lwo! j jb? 4 _j j «Aj j I 3 (_£ j L«-^J d3 b LjjLwo I LajI $ JJJI^vwA 4_j ^>cj ^S^A 

o3j_~o ^jl_««j jZ>x—) ^La^v^ _> .JJldJ^blLo ^LA^jXjb jft 

0^ L - ^_J ^ 1**"*^* ’ !j ^-^IwLaLJIwO ^_Jfe|^>CJ a 5" -\j(^3 


jLsipl a5" I L)^^S" ^*)LpI b t^ ATV tjb-o .^-wJoL) ^Ap 

jb-wvU t^jlSbo J^l>eJ j! ^ ^Uj |t-A i^LolSb ((j^o! jfi)) 

_A « ^1 A^Iob (_j^Iw\JLo (, flj jXj b ^j_vOwA 4_j j 

. 3 £ bL) I yA ^jj I L 4 J 2 JI j j 3 Ij ^ -\_uLo t Cl—w-o 

^.C)j2jjJ> b uS^l^u 

b t_33L^2 j bl 45" (..I-rf-J^b L)b^>- ojb I j3 ^LAd^>ej L)bJLwo 

^Uc—^jjb .c~*l ( J-«ISsj j3 oAu5" ( ^w^_) jJ-^Lp (^j15j b-o b) cijjj 


1. Dollo 





Ij oCjj 3 y>- y ^ A . /2 ■>. /2 >- aS* CCCl3 ^Cj I y y I Aj y yi*j jyjjy J CjC*_£ 

^ 4_^ & ^1 j-A j 3 j L) I (J^ dCo I y Lu . CCA 3 y ^ j ISj L-o ^Jw« l_P Ij 

^IojL_j j3 L_> t jljlj—'^ cLa wL*g jl aS ^I4j jS*4_> cCjjj^* jL~o jl jlCjjj3 
^3lj Ij j3 1gi? 9 iCJlj C-u 2 _>- C_$Lj 4_> byy Cjjj3 La j yb ^o jl ,y^~ ^jlJ-* 

jlSjL_~o )g )' j —C l_j ^ y> c_j jjjjZg_> 4_> 4_S" ^3l j_sl jjjjC^_ ! LgC .CjLo^js 

j 3 4 > j Lj>- lg lj L>Cj I ^j Lo 3 jj L) cc I y <>.'J 1 CJul y ^y cCj yJj^y 

^jlSjLwO j3 Ij J^l$j ^oCC S y*^XJ aS ^jLa jl <—w<-> y y> I 4_> .Cj yj 

. X>j 1 3 j Lc>-1 j 3 ^ 1 0 ccS" Li 3 tA^p t CJCo ^^0 

cCj jb^y oCj3L) Ij ^jj I ^jlSjL-o i^Aj jjgj jlj y jl < y>-y 4_j|jLwdlCo Lo| 

^»j3 ^<lL>-^>3 . 3 yS>y> J^SLc_> (J\a\^- y j3 ^CCjI j3 jl ^y^b < jL>CjI aS 

cjl jl y^—i l—°l .C-**»l oCCS"jj^*_j L*_slj ^jlSjLo ^1 jj y^jb ^jL>CjI 

< jL>C_)I ^1 yj jl 4_S" tCjl y*x-j 3L>e_>l i y XJ c3jl3 jlIjS CC—cj ^4_L>- 

4_S” C^.1 C-«-^g»c_) ^4_Lj>- ^j_j 1 1 j3 j (.AlS^-a ^tJ&lj3 4-Jjl ^l y ^y^b 
y\ y Cj I y-^*-> O^y ^ ^ Usj jjj I . wUCwwJfc ^S"L>- ^3 3 L^g > ^ La JCI y 

Ij Laj^I jl 3 jj_o j3 .C—I jljljJLjr jl fy ytj-b J yb. p ^y> ^\y 
yb P - 1 jy° j^C-vgCj) .^_A3 jlj-5 Jj—i JJ— 4 — 0 

j3 ^j^ojl J— Ci j J^jL-° .wCCwwJfc (((jL jLp I)) ) 4 Jj>-L)c5Lj ^LaCj jjjISjI 

4_S" Cj3 yS> ^jLwoL _C Ij 4j>-|_C X9" La ^_wwwO 1_$J I y-) I L)LwO j3 ^ jLwO 

.Cj3 j_) La jl jl ^jL^wj cCj3 y 4C>-L)t_5sj ^ La ^vwj ISj I jLJj jj ^jCo 

jLw^v_) ^LAa_w^oI$jI jl aS La jl y < _ 3j J^° (^^Ju^-jl 


j I ASs>- \ _j c_5sj j I j y L->“ ) j L) y j y y t La 

t I AjIcSjULj c |P y>-^>^ ’ c La^^.S'La t yli^ojy—S c( j L> jj j_j 

c 4-0 jj L_) 3 ^ La cSCj_>- c^lo j-^ ^ La c5CJj>- t^£ La c5CJj>- t La j I cSj^ 


I j 1 C_) ICjjL—P Cj ySi ^—a 


1. radiolarians 2. forminafera 3. sporozoans 4. plasmodium 
5. zooflagllates 6. diatoms 



J.KJjVS' 


j —$Lo <jL*>I lJo^|_5^jI . L&d->~\j j^S <• ajLwwwwo^_^SC w0 t LJSjl 

L&o^^_S" » I jl 4 j>- l jj A* L&d->^jli'jl aS J j I wLo 

y-3^3j 33 ^-^ ^Io^L L^jc^o j- 5 ^SL jl 

-\j L L (j La IS ^j>- L> ^ j I La ^j li 3 j^t j La (j I wo I j" ^ < aS cl^wvwo 

ijL_* 4_5* C^-l S333~^ L*_sIj Lj> I .Jj j*-S jlj-3 (jlj^jLj>■ (_£o^_^j 

lj LoJ^J>-L_~o <^>y>- (^j{SjL**> ^1?L>- 4_> Lg-L> Lj l_$sj ^1-AcIJ^jjlSjl 

^ -LJo L o ^ L>ej 1 tl) sSL 0 >Aj 

,C~-4 ^UojIjjL- jL* ji <*-*&£■ '(jr 1 ‘tlri' j' yjJ^jr” 

((jLjlpI)) (jLwO c^lo y^ ^LAi_$Ljj>- (_J^° iLa^I 3^^3 J . ^3^~3 3^ Lo 

o jjS 4_-d jjX>3*3 jL^j ^LaCjjLjj aS ^-oL^o aSs i_> c^jjL ^S\ 

L> I 5 y->- J (jlj yX->- ^ iJLaL_S" iLa^jI_3 ^1* i iLa^I 3 -L-o j—> ^1 *&>\ 

A^S o 2 Js l-lo 3LajJ j*-P ^1?L>- ^jj I 4_> LgJu La^j^S\j^S* ^jj I ^4_^_A ^3^>\ jAj 

j L_^£>e_P ij lj 1__>- -lo Lo ij j y& Aj 9 Jj j iSj L-o AL) I ^0 U ^ 0 ^ 

T /- 

iJL>vl?>-l jl^3 ^J3~* j t j m ^ 33 j , 3 •» 

c-j>L>tL_)l 4_S” tJ_)lo^ ^_> ^li_jl ^La r,^ >- j_«Lo l-Aijl jl ^jL«j aS ^jl^ 
JCo I j£ L) I 2 jl ^jft\S ^s>- .d—wol 0 ^ J^j jl j l_Alj) I 

jlai! ji i£ A^j I jl j j^- 5 j s ^,_y; j 0^.(3 
JJ- c_3 ^1 ■ ^ 1 aS” -L) Lo ^ajA^-Aj ^AXS" 

j3 j .-US "^0 LL I ^LLL ^r ^ 1 - 1 _y j LiL ^1 jj tJ^olSL) y* 

^i_«o J \j ^jlSjLo 0^1^“ (^La4_Jo>- ^_’L>tol JL>“ J -P 


^LaA^. 


.xZ, 




Lo 


>' cr^J —! ^-f— 1 J^—— 1 J —* J- 5 cT* 

• J jc^ty jly J jy lS jt-kiSj^j^ 

lj ^aj>- 1—Jo V(!i ^yL —> L. jjjj yjyiA L ajjy\ 

ji goals' j j aS" L)-^ ^S"cJw-o3 L)L-a jl L&jj_>l .^Joo 


1. euglena 


2. slime molds 


3. chytridiomycota 4. Burgess 



Tb? 


lj La jl y LaCjj ILj yl .wLl&^ A_j.il 2 y- yLL <b y cJjIai-wvu 

C-w^o jl_^«jl < '_> C--wJol^ j_j t_SC <l>c^oj^ jly ^_y^j y ^j y° al^^aj 

C^wwol ySLo —a .Jjlo^LJo ^J^L) LaCI^j J j jl 


) I ja^xj yj I Oj I ! -La ^ ^y 

^J-^l—So ^3 ^Ls<2—> j*aX—> C_S\J jl l-Ajl Lo-A^y ^^2 jLs^>“ jl ^jLwwJ ^s>- 
J* cC—l jl3j Ijl-U L jl L y^sJ? cyl>^l aS" c-LiL 43y Ajijj 
^y_oJ>-AJL-o 5 ^y?ly2jl JjL'O ) ^y.iL^j J-jyP jl ^Julj ^SLo iJl^Jol a 5"^IL>- 
^y^L,<g ) yl__A.il.Ajy) yj l>- .-LlAAyj jLwo jl (^yjlyll l5w>lj Lg_Jo wLoLo 
y> j tC-wol _llyS" .y>- -yj y<m >jj t cjjiw OLw>- ^_jLS" ^L^?l ^y^y° 

. d-w-o I 0 .iy y->c_a .ijya yj | j.i ^ I aS" J_—oj Aj>c_Ju y> I A_> 
AdJjj lSL) jl I j*/2>z^ aJ J^ISC aS" C^ly jly ^y> ^y I_LaLJLw« yy^- jl 


LaC 


^JJy^ J* 




I ^1y>ej li<b J OyA>^yj CjISILjI 

-Uj Iy Ljl>cj J_«ISC y-< 2 j <_y (_J^ jl y^ -5 aS" y^-y 

..iyJo ^y yy° t _^- ww, - ) y^ '^-' ) L>eAjl 4S"jy^- ^LS—ol yjlSjL-o 

y I o .i jZL*~S j yL? A_> lj yj ISj Lwo y Aj ^2j l_A CS—*-Ja j I .i 


i^>.J ^ J- 5 ^(>J -°~“' LIS^aj j yL^Sl yjj jl <&Jy? 


< $jj Iy jSl_> c^jl^ ^y>-_^ jlSjLwo yA 


r 


IJl^ 


l?)l LiC 


Jws^L^- JJl>c-J ywwylj ^Ia^2w2 >- J_A I _ «l t-b>L>c _ jl^ _ a aJl^ _ w«^ 

Jl^L i Lw*il wol ^ y^~ y ^ ’ y 1 _ ’ (j - *^ tCL—w^l L^yy jj^-• * < 

jl ajlJjj y I j I JJw« 4-JL) I ^ jl L yj .JJjLwwwA ^y > yl_A^I„\j^j 

< 9 ^ Ls^2 i t *• 'Ll L>e_a lP JJu I y ^ ^ Ly yj I J ^ aS Aj j I -\j AjjLwwa y> I 

.JbjDjJblC^^ jL«jyA jA_^P <.<AjjJ 




^ IS" a_j yj La j Lvu I y> y° j ^ lj ^y ^ ^ A^yj yj^>- j I y L> I 


jaS' yy^>- jLwjl c-Ajlo-LJo ^y-^Lo t_ s^L^2j J^v^I jy ^y jL*_9lwL« jl ylojL) 

L_) jULS" jig ! (j—’ I ^-— S" CSwwol ^y_) J__) .d^wwvw. > ((^ 9 ^ Ls^ 2 ) cSLj _.>")) jl 


1. S. J. Gould 


2. heuristische Metodik=heuristic methodolog 



T&V joKjjys' 


o w\_Jo 


t 9^_Jol jLal Lftjl j' Ui ^ La t j ^ I La tw-wlp I ^ L o j ^a I 

C-wuL9 ^ a ..XJub^—a JLo—S” 4 > L- L> Cjjli ^-L>c_a 

^LwL" ^ j^Sij L <LjIj _ ^->~l JL 0 * * ci-j j*s*j 

jlSjL < _ j y>- Lslj JLjI aS^I jl ^L- c-l ^SjJ-a _^>LI 

^ lSj^~ lL jLal ^iol-Lo LI Lai .c 

lj 4_j (JLwO 2)j LL_aY*/A !^_>- ‘.J^S^a ^^Jsla Ij ^J -^ J I ^ 

d-wa-Lj JL jlj-&YA* L^j2j OLol ^\y ^Aal »\j *\j ^1 L> cJ-LS* 

olSJL- jl jlj^jL- _O 1_a ^La4j (jlj^i jjj I jl C^jl^ 

^-a l_5sj -US" O^-L .Ju2 ^lojj^ 

^J-> wL_) CjIS i _3^_Ju| 4_) AjI tC-*3j^a olj L> j^i ^JJ *& ^pli^i^j 

{Sj3 j^ U^■' >eJ ^ jl (_£^ >eJ ^ _^l^ww°l jl L 

4 > CjL_J>- (^4«a|^l 5 j_>- J_& Cjjji L) Lj c-\j^/ i^wW«S" lj ^jX-a 

< S^Ls-) ^JCwoLS" ^al I 4»S" wLJo L&j 4-Jlo JjI jjJ I l_$L>- jl Jl(_£jl^*-*0 

Lsjc_ 5 sj jj->- tCl—L 0^^_ bLsj LgJu ^cd«wol 0^ 

)L>t^_)l J J^>! jL-vul 4 > j&La ^Jl jZ^j\ J_o Jlj^>- _jl j* 


0 jjl 


J lT^ 


J*-~° 




—^x=& - 



^Juol JJJJ 


j^ IpoI I .JjJLwvJk jljl»\jL>- y Lwo jl yy <bS" Ju5 y> SjC^-a Ojlj^_A LAjLwwjl 

j CjjLS"^ Ij jjl^*)L_3l jl yj ajl^A^ j tC-w)l o-LJ> jl y^ .^jLJwoL 4_waI j_a 

4jLwoj\_3 jl - y \A ^o»Lo j^ <JjJl .Jjlo ^£ -lo Ij ^^oL<»*j Aj Ij jl d-oIS" 
^£jj^twA4_> 1_A jl jl^ul y> I Ul cJlob ^L>- cJJwJCwj? jLoy j3 Ij La jLwjl 

^j^P oljjl j^ jlj>c^wA .(JJ'wJolA$j J^SCjLwO y ^jIAJ>- jtH^ 

. 5y j j^_Jo (^Ijb ^ ^ y-> I 4_> ojj J 4_> t ^yj ^3 L) ijp li jij>c^o (. 3 ^Jo I j LwJ I 

^j_>- (^4 _)j^2j ^>oL-ol Ij ^jjjl <Sy-***-* LjUwO ^j->jjb 4^^jLaj t^l?lj>- y>^Jt> Aj 

y L_>- j IJ J-> L>- Lo ^ j ^ La d*> Lg«J ^ <Lo b I j I jjp 4_) I J j LwJ I J (. 5 1 ^ j I ^3 
j^ l«/g>c-jo ^jjjb <jjJI jj ^LJj_a jL«-«j ^4_>j-s^? Ijjj^SCj j>,<gp j^ t^b 

^LwwS'La Jjjo I j jl Lol ^ ^lajjlgJ^I jL-wj jlpl 

j I jJP 4 j I J L<»«J 0 LwvU I ^ La j ya^a y ySi J j j»Jo l (u??) jsCa j 0A?r) 

(_£ 0 J L J 2 A L>CJ Ij**o b y? jrdJJ^- 5 j jS' ^y*-* jL^ul ^aJjS’^jIvo 

.^b ^yS> ( ^ A V \ jLwO 4j ) jLu/ jL ^ jJ>“ J - ^ J^ 1-AjLwwjl ^Jw^lSsJ 
jl Lj jLwjl ^La j j^wo j La j Lwwj I jLwo jLSCj^I ci^aLwJo aS c!-*-^I ^yJu 

!j Lao^jLwoLJj y* oAjL<»u JJ^ l)Ij^^ l )I l)La yyy^ 

ij yHX-a j | JJwOwJL) I ^ LgJu Aj 14_^_A | L . ^jj I j Lg-Jo 4_) ( j L«j / ) La wLJwwO j_A 

I J J L_^Jo I d-^A L jo I ^ ^a J^p *bL^P a 5LL) 4 (j li j-^L^ 3 J (J jjjJwO J 



5cw.jois^- T^Y 


C-'Utw ?yi L) y&£- jlSol .A213 ^ o*Lolj L^-uj 

cl5>!L. jLo (_£4j^2j 4S^j_> I jl -wJ ojLj .Jj 3/ jj jllSj Lw^P j*j jLwwjl 

^ L > j I j jj I *\j l_J>- 4_^ & j I ^yJ 1—wO I j-J fc ^ JI 3 -L> Jj>- ^ 4_) ^2 j 

4j jSl_> c ~LJj 1^ j l$\^Jk (J ^jLo 3 ^^la^o t _\J 14JL9 4_^JlsJ>- ^ J^3^a 

^>tLwwj>- La Lo«j jj j Lw* j 3 Jj Li Ij La j Lwj I Lxjwo aS" wL_a L>ej I Lljo ^y I 

•*/ 

<Ajw UbOtoJ^J 

w\JJj_w_A j I J I .Aj Lj_*~J ^j_J>“ (((jlj^jl_>- J_w0)) (_5^* ’ La^IaLo.) j > 

Jj Jj>- ^ LJ 3 ^ La j c La <Lwoj Lj t( La ^j_*u j y Laj ) La j a_**_J aJ" 

lj (UL^_jl j L_w-l ^ojl_i) |^jJ_3 _ j3 j (ISLjj _«l ^ojl_£) 

jlj^jl_>- jl c_5\j^»__a L» La jl oLSsj ^ a_> ) 3 yS 

cJ__>j|j_> c_$Lj 3 j_) ^JbjLL) y-^~ jSs^j—i I jljljjLj mJ ^La<C wol J ^__$\j 3 

.jjwJoL^a 3 ^5C_jj ^jo j o-\Jjj ^Lajj^J La jl jljj^Ljj y>- ^jj jj cSLj 3jj 
^<LwoL>j3 4 j LaCpL ftj^L ao jlj^->^ o*j 


c -\j I j ^a ^Jw-3 (J Lo j ^wLwoVV Lj Y Y j^° ^ ^ {£ LJ 3 ^ La j 

j ^LAOjI J^lwO . Jj -LwJL>CJ ^JwolSsJ lj Lou jLwwjl ^La j 3 jl 

jl ^IojLj ^-J I j~/2 P jj_^wwu jl 6^—*d*3L) jSjUjyZy^-l 

.3^1^ 3 I —i lj ( L<»u j l_*-«j I j _ a <L^ Jj ) LaJ*o ) I ^l_A^Sj_j^ 

w Y 

j^-Lw«TV L_j ^ C) ^3 aS”) ULjI (_5jl o-LJoCJs3L) jj 

aJ ^ 3 0 ^ Uj j Lwj I j l_5Lj I j LSLjj I (cj*-wo I ajl^_) j ^jjwo (J Lwo 

aJ IjLwO Ll« Lo I .3 ^Jj y^S>x-A UL ^3 I lSj jj ^ La j ^ j LwJ I 

j J 4 -S' oJ^>LJ ■ LLjJl jl Loo jL_*^ol ^La j^<>_._^ j' 3^-* 


1. Aegyptopithecus 2. Proconsul 



r?r 


b \ _j) j_)I<LL wvuj ^a tJL-o (j^^Lwo^YY& ^ v a* 

. ( .lsS o LC 

-*j-^ °jj-^ 4 —j b c£jjj—‘-Sjj —> — 4 

(lAijl_-vol ^ Lao^jLw«L_Jo j^—S”) ^_isi ^I-^-'qI ...tl ^L&j * 

L&O j?S) L_^L»._ > 01 »•>«>' (^L&j ^ 

«, ->1*_jl>I 1_j t sl^jo ^jj 1 $2jb ^jLS^I o jJs js ^jjl 

o j_jo ^L>c_) I (JLwo <j \ C) ^jl \ Y s ^-S* > I 


(lfc>_)^*J) jjbLo^^oJ (_^41uj[j (ji^w 

cUjSVIS) 

(AjA> <_£^ L^^U^y 5 ) ^L>^LS**? <_£^**>[) <_>**^W 

(i^j as lS a1 - i 1) 

(l*u#-^) ^cS;^;- 5 (J 6 >y 

UbjolAjI CLujjjS 

(UbjjLu*>l <^>lib^sl jij 

J^laXo (^^.^.y. 1**>1**>I jj^l (_$AA>6 ^j>\ 

la..>y ^*>1 (^li&jLd l&jjl jl (-&JjJb CjIuoILo ^ t_$L5v-2J ^yl .jjloAJj 

.lI1-o-o1 oAxo Jujb f ^a^jLLaaJc T -*.*.^ j blj y L&AIsL) 


IaiJIaLoJjJ \ (Jj-b>- 


5aI5"^-o j-oU UbOtoj^j jl b ^5jl*Xo ^ 2 ^ 

LAd->LoJ^J jl Lo 4.S" 2jl-\J -L) 2 y ^l^b ijLwj! 2 ^ol 

>.J1 *^ >~j2 o _>Ia3<LowJL>- _LootjL^jl y*±^~a jl 0_ 

Jw^—SCjL) ^jJoL>^_9 A _ +*) jl <^Sj\j^a ^j_> I Ij wLo. _P i-\jjL_^J <1^S>- L_Jo ^jj\ -Lo lj 


.Ju 


J^Lf* 




T?f 



Oir^H i' iy+ a —a ^2 SAmiCUsLj) 

(jj^wci Jl**i ^j^dLoYT i^j***i^*J I y+ a £- 


1 (^Lao l $ 6 ^ ^ 


jJJ^OJ 


u 

cLao L o ^ 


cO ^—■**->1 o*^*3l £ <- 5 jIJ. a 


.jjLoLi L ojj^Aj c^jliL)I ^L*j^ol ^L&ij i^jju L cO^ 

C^-Lo ^x3\j Cj jLij l_$\j a5" 5 Jjll*-* 'o' ULLo .^jl.i c..-^-)Liw^ 

^ ^1 ^LmSIa Ij Uol ^jj I Lot .^^*-^1 o ^< _fl-JisS" L&ij^-■^wo j (j^*-^ j*~* 

C)jj Lft>ojjLw«Li j (jLwm_>I j*^° CjjLij LgJu $ C-oIj i^j jS" 
y*j j^_j ^Jul .^jljj L&tj^ tjL-« ^yLS* CjjLij ^o-i& tC-wwol 

^^i-^S"l-A ^2 j ^jj cSs^S" 4_j CpLxoL«jl ^ Lo jl 

iw-wwoLl_) *^1 ^2s>-[Jj Lgja • ( «^-*^jl^5 -Lo 1 j 

C-^-w-Jo C-wJlSsj! ^jIS"i _fij^_L? ^j <Sj>v-> iL&L j L&C-~-*o 


1. R. Owen 



r?£> Sao) Ju Jj 


j J__> d--wwd J—> J* ^ 'J l lA j l >■>.)' ^J—1 J d 

j j (^Cj y. J (Jkj** J ‘(oj^bjUiCj) 

.j*-« jj-ddsJ ^JL>zJ OjjjAj C ^w2p 

^UoJljI ^Aj^ jl -.*j aS^I *j .^lojl«*» lSjI■ \ a 

^lojl^Sd ,wO & j^ & td-J>-l wO ^dd a jj ${S*' _ 

^Lj jl ^jl-L-S" J^-l4_S” -LJol_; ^_>l^^_>-^o ^o jja^ jLdj aS" 

jLd>-l t-LJoL j* I jl»wjl Ij ojjLwoLJj/ j ^0 ww0<l wJj 
j^^Ls_*A ^jl ^ ^jl_aj ^<lLs^L_ 9 jl ^L-w«3 ^s_& ( t ^ jdij-°l ^j-woA ^ 

lAdjLsj^j ^ ^jLwwjl ^LJ jLwo ^i_^l ^liddl jl ^1? a£! _ (3^ cJ^° 

jl ^pLj ^IaojIL ol idd-wj o~Ldu ddL) A3d->j^ a 3 d)lj^^ jl 

L -J I ^^ ^ ^ d l_j_' A5" 0 w\—<0 I *««^0 A_) ^-*) dj j L^J 

^i_SCjo a_^>- a i U jL~jl L&ojjLwol—Jo _j ^>L * 3 ^“1^dold > 

.djlo^ 

^UjjjL^o (jdp-g-* jl •dd'd— 0 JA—Sj 

^Jjdo s ^ * Ia j d-djj ^ a_S" ^ I I dj L 1 1 ^3 ^5^1 * 

aS" -jl^-Lwol JLd^yj Jj J aid .-UjL^^o jdj ^ ^aLL? d-Jl« j3>e-Jl~a 

^dd>jj Uj j Lwwj I ^ Ia j ^q^—4 ^ j l_^u I ^ Ia j y* cdd-j ^ jr° 

. J_d> ^a j ^l 3 d^»j ^ aS" l -dd_>cj Ja I js>- j Lwj I ^Jwo ISsj Aj ^ jj 

L_> a_^_) LiLo Ia jL«jl ^LaJ ^ JSjS ^j^>cdd3 JddvJl y> ^a l-*3l_5 
^ t Jjj I ^ Ia o jj Lwo Id ^ Ia j y* L> lj d-> L^j Ldo ^jj c j I j L>~ L^» 

^_Sj ^ L_j A-^j UL_« tur ,UL ^_j 31 jl_^_vul ^La j ^<^—a jj-j I j —* 1 d^j ^ 

j lA^jj_jl jl ^lojL .Jjjl^ lAjLwwol L lj djLg-)Ldj ^jjclAdjL<»a^j 
_& j^_p _ p o jj Lwo Ld ^ j Lw«j I j ^ c j^° 3^ ^ -^d! ^ 

. iXmmA 


1. Macromolecule 



X?? 


^%_a Lj ^ ^ ^ I o j I j^iwo i ^s>- Lx jJ IS" l_5j 1 Xo j $ L-o I ^jj I /I 

^ LaojjLoLi iLa jLL (S^° l ~-^ j ^ j-* (^~\J^Lx*j jz>- ^~ol ^ i^s° t^*xS" (_£-^ 
Axix_S" jl ji oxjbLxpLL-a oj_^al jj Lj0LI ^La j_^- w ° Sb ^ 

^15 LjlXo ^ ^LL j^x>- 0^^ Jlj^ ^->j ^Sb ^ j^^al .^»oL> ixLIaj 

XaI j2>x-> 4_j IX^a .i j2>- 

U*ixLXo 0Xyol>ul UbOjiLolL X dS ^i^>’^Ojl ^gjloj 4> UbXXwO^lb jUj 


jbj ^_>-^_j ^xx_9 a_>- jl 1 _AwLJww0 j—i & ^LoLSb jL_ 1 ij-^j 5 ^js>x—^j a _j L 

l_j jLL_S" jL-L 4_S" ^^_j I ^jISL—a j^L j ^ a aS"^jI aj ^iX-L 

jL_^u ^La aLjX_S" a _> lj 1_ jL*_XjI ^CjaIq's i ojta CjjLL CjLJI^w>- ^SLo 

.^jX_) (Jlwwo ij^^L_a(j * l_5^*_ ’ jlj^^ ^J_jljl Aj jLa c-U^ 

x>b^->-a jl ^L j (^ LaxxL wJo L_> ^lojU ^LaojI^SL-o aS ISLa Lai 

XwwOA > Lflj J-S I (_£Lj jL^jl ^La j ^-a~* a ^ 1 A jl ...tl jl ■ .a ^XlX ) 

t, >L*XjI ^jjlj .XJo^a *S 1^ ^ cJ J J j^L^a ^jjLj ^cjjX Aj c-JjXal 

I_AJj«JoJ^j ^jXLajl Aj j^IS AS^jLaj La 1 .XJi ^JJlXa (JL j^-^La \ 9“ Aj 

LacJlJ. ^*ig*) a_^j ^SD^a d*pL~o lSLj ^ jj j-j. ^1. jl <c 5^ ^ 

^ I ^ l^Lfl—JL)! J_Jo ^j^2J>c_JLa aS^ jj I lj c_LJo cSsj ^ jj ^ L_So ^ jj 

jl 4_S" ^cj Ll_) ^ La 4J13I__) jj_) j—2- I .d«wwJ o^b _3 (jl_^ j jJl _aA 

Xj Lj lj ^jjLj j^wOwA c-UloXal CXw0^4_) j ^S"Lj^S" ^La^Jo^j ^L? 

!_AojjLwaL_Jo j La jLw*jl ^j!wL>- aS" Julo^^S" CjLoI La^Jo^j 

^Ail_wol j-) .Xwwol <L3 ^ Oj j-^ La^Jjj^S jl l_AojjL«aLJj ljj>- jl ^ 

j_) jj lSL) l_AoJjLwal_Xi 4_S" iXww^l oj_jo jj^xla_3 (^j^ J—^I ^l-A<C_wJb 
A _> Lj ill^wA jj LLj ^ j_) l_AjL-wjl A_> I_Ajl ^ ilL^wA 1_ 4 jljb jL ^_ >- 


Lr^'j-; • 


j lSLj ^ j_jI La 0 Jj La 1 _Jo A_S" |X- 




r^v Sao) Jj«Xj 


^4> to dj 

o-LJo •. _LLS" L&wLJwwo ja ^L&^jwww«-S jl ^Slxjl jL-Jo L^Ju ) ^YY JLo jl ^jLo 

L -\j -LJo JJ j -Li j L-J I ^J>“ I (J“ >_ IJ"° La j I 4_^w& ojfc J JJ 

jl lAAisI_) ) I .-L^^Sjjj L_ i Ij (jL^ul ^Jj>- j j_g_L? J ^y l-lo 

L j>»-_p j^_j I 4 > ,-\j^ j_> o-L-ol LL— o.i4 > j ojL>- cIjjjI 

tcolgj A ^4 _v£?^P Aj Ij L-ol j^ ^j L- j^ jl—jl LoLol aS" -LLiI -Lj ^y 

<j>L-“' j j' t _^sL^S1 ^Uc4« 


L«l .-Li_S" 


jl—jl jlSU ^LaojIj5L-o 


^j ^y*-> Li Ij t -L -LJj^^o 

^io-Lljj.i jlSlL —«j jj jl ^y2*-> AiJl .-\j-LL j^3 y OloUSI y I Ij AjILoLo 
j LAojjLolJj Ij jL*jl l_$Ij 3jj (_£-LjILj y>- LL-IpAj caS" -G^jj *3 / ^YApI 
lo I t LL>3 j Ij 2 j j3 I Aj -L Ij j L*j I ^ 4_^-L>- J L ^ Aj ^ Ij j J L*L>-1 Aj La ^Jj j j 5f 

^ A jl J t. l**^_ 5 ^ LL J J >,iO ^ ^YY JLo J^ ol—o (^OjlS jl ** ^ * l ^ jj-L—*->eJ 

^j-w—JjL^I >jJl J* I«jl Ij j I a_S") ^ j__:i C^LJJjl_wjl LJ J-._-*-9 

j — l ^ *) » —L I o —Lo I iwwj — Aj ^ ^ j l—vj ^ ^ l& ^^wj I JI • ( *»^J ^ j^" f ^ ) I Lj 

d»3lj JLo jjj-woY jl ^_j ^l&-LJwwO jA ^Lao jl^SIL wo aS' o^jj o ^15 
La jLw^ol oLS\^aiI_j>- UL j3>\ aS" d^-^wo ^Sljo 6 jj j-ol .d. 

.d^_^l 0 ^ aj 


°J^ (ji 1 
I o —L^ 


^jlwjl ^Iao^I^^J^o Jjjl 

A^>eJ>Cj J l_J 4_S" 3 J_J jj__) I ^J__) p_wOJ Lflj L- j IwO IwJj j l_-wJ I jjJ ^_J ^ J lj I j3 

. -Lj 3 1 3 j_j j iJj (._g_j-fT ^j j I_j l-^J jJ Aj Ij La j l—j I ^ La 0 j I jSsL-j 

0 Aj?' j UM ^ La JLo LaJIjj-\jL t_<LLS” L j*j i^—o ^j j-’l Sf j^*_o 

j Y JLo j^ ojL- j3 ) Ia^j^Sj |jjj jA t_LLS" ^jj jl j t-LJo^o jLI 

ljji I j^ LaojIjSL-o i_LLS" Aj j osIj ajjI^I (^ ^ YV JLo j3 jj-^r 

jJa ) jl j ^LLSJ ^j_jl>cj -L 3 jl LI .-LJo^^o (^^\YY JLo j^) 

^5LaojIjSL-o ^A^>cJ>cjjIj jj aS' -jj -IaIj^* - ^j^ jilaLo cJIa jjj JwolSJ 



Y^A 


dj Li_dsS" ^ 0 J L_) J 5 j-«-yO J 5 J_d> j L_P I La 0 J I jS\d-0 jjJ y ^-} dS L> ^y LwJ I 

y’jj jr-d' jr-* yd'j-^ cr^^a^j j^L'j^r ^Laaj^/ *4 -Kjo* 

. ^ IO -L) joy U- jy I J ^ 1J j-> 

j.s 4 _j LAddo> j_a jld jl < _->Ldol jl ^^d)l LAejjLaLo ^ULSC jld 

C 9j y_a ^l_AojjLaLJo jL_A LaAj jS" y> I jl ^SL .dJo y— o2j ^ jj^aIj jS" 

Ij LLy I c3yL Ij ^yp jl Ujl ^jidSly ^ojj^- ^ d—*1 (Pan troglodytes) 
(Pan paniscud) La yjj jj L Ajy jS" ^ojjlyLi ^SCo ^£<0j^ <-*jS^ JJ* 

^LL j —s I j^ cj^dS" ^aJI_>ojj ^1_>-Lwo ^La^J^SL-?*- j^ L^ i aS" c dd— 

ld>- yAjl Ij ojjL^Li £y jyl ^jj jyl .ddS"y> O—jj C c5j^r* 

Aj ^y ^do dd^Ldo l_A ^jjjjj LAjLij jl ^IojIj j^ d«oj^y ^iij4_) .d-—o| 
La j ISU Lajjjjjj aS" d-—> L*_a j | d y> I Lo I t La oy La LJj Ij d) j 1 2 La j L—J I 
l^y>-l (JLo jjL_wado>- J^v^wA La^jjjjj J LAoyLaLJj jLa (^jLidJol .dlo ^jj 
tyA j| LAoJ^LwaLd J La dd^a j_A ^LalSsj jLo «._->Ldol jl y LAdjda ^1*J 

•C—l ^L ^jj 


SAd5*^y ^£jLojlj Ij yL*o1 5 1^05^^° 

d->l j^xs ^11 y iw^JjJ AS" id—ol ^jj I iLddL—jl jJ ^ c fij jl 

4_S” ^yL-oLwdjlS” >cj .»u5" ^jLwojL Ij L)-LJo L)LwjI ^ ^ LaL) j^^a 

4 i ^|j_sl J -Lj^I^ jl j-2 3 Lajl ^JJ-a |j ^yL—jl ^LaojI j5sda 

^ La I L<> i j c -\j ^ j_j L) Lo Ljo dJ IS" i dJ ^ ^ La j Lo j L> yd>- 

lj La 0 j I jSLdo ^ 0 J*>zjj J ^ 0 Jdo ^ L>CJ I dj I jmX-3 JJ J ^dj ^ I 

jlS" (j-* I I jJ La jl ^y j^jLa ^dj jL^->- J ^ddo jLj jl LI .dL jj 0-L)^ j^J 

^La^jjLj ^yLdAjJ—S" jlJ^” 4 j l_Ajl .dL jj 0^J^ 5 °^LI b 

jla_) j^ Ij ((jLwjl ^_dj>-)) Aj ((Lj^oI ^La j j^jw^a)) jl jldS" JJj I j$ djl J^XJ 
^jj jl ^y>ejjdj jILj Ij ddS" Ido Ij ^L-l jA dJdol jJ>- ^a La jl .dd3 ^j^y 

. d_A ^ c_jljjL) ^y jJ>-Aj do I jd b (( jl—ol)) (_^4j jS"aj ((Lj^o! ^La j j^-wa)) 



Sao) Aj^&s 


(JLq*S” ^yA^o)) ^>cjj-\j jIAS* a_> aJLI^SLo-> Ip ~Lo L L* yts* ojj'^hs'Aj 

(jL *ul &S iZZ^yZy jj ^^Za ^Jw*15sj L_$L A_> w\Jil*_4 ((jj 

.40-~j o-Lwwoj 5 ^_>- JU5 Aj jyyA^Zi Jjl 

jL-S" (j-LJotjLwjl Jj>-I j* ^jLwojL ^ ^Jw^-p AjljLwobLa lot 


L_A 6y I 


4_S” C-wwol jl (J^l *jl_* .C~J ^jlj_Jo. 


A_S" J_Jo 


cH' 






ijlj A_> oJl^C^L 


<iSsi_ j 4403b^^_> tjL^j>- l)L*oI yA L««j(jLwwjl ^Lao jl ^jL*jL 

^ & La jjj| jl .A+Z^y o L*J^Ol ^l-A(j ^-4-wO AZaZ^A A_> (jLwwjl jl i.y^S' 


^IS' ^j^l 


^ fJ 


lJu CjLoI ‘.A*Z 


aS" ^ y> I ^joJOSbl y*^ 


(_£ l_A A_L^? l_9 o J_Jo C--3lj ^LaojI j5w •‘'-"‘-'■'‘’I j^SLo-aL 

<j I aS" iji^wwoI ^-$- > ^ 11 LLS" lj La ij I (jIji> o JJu I Ju Li a£" td—woI jL ^j 

^js I L^ j (jl I *! (.al^az^^ yj\j LaojI j^iwo ji ^IS'L a_j b-L<fcp 

.~Lo y (jljL^wj jA I j^-wQwA jl LLs^ ^-A (jIjjwowJL)L ^ La^^ujoI 

^ -L_A | y^~ A_L2_>-j>b« jj-o L Ij 40>LojJ>-) Aj 2 |^_*_A I AS" aJ ^S”(jL«wA 

ySzz~>yJlyZ^I t yjlS^jyjyS^zuyJIjZ~ol Lao^jI^5Lw^*) ^1 j j 1 j* ^y. 

t -\j -LJo 4 LLS” ^ L j ^-A j a_> jZ^j\ja jj* ^ (i / 

jlLA^j_j I A_S” ^yb ^>-ya j| Lo| (.AliAZZ^A Cl^iL L^A_^wA ^_A 

^ yy*S> y> I . (»i^wwwwo ^ j^~ L^o I ^ *Xx-> (._ s*)L>-1 ^ La aJ ^S"j' J wLIajOoL 

. ^ yA ^ ^A 0 «-\j ^ (A LwmJ / ^ ^ 0 ^ A_) 


^^)JlO ^5^ Oj^yo! 

jl Aj (_^l°jl y£*-*A (_J^ cJL*< (j^L-wO^Y* t V ^Aj_s^li jl jy ja\ aJLLaiIOo 

-L jL w\—« j^l^Lu .^jjl-\J jLo*-lj^ LawLOwo jj& jl aJ ^ LAojjLoLL 

40-wo^ LAojjLwoLj: j Lajo^jj—* l^I^jI^ Lr° 1 - j L^-LjI ^I-\j_^j 

y&sV-j LAwLOwO y—i A A > j-A ^LaojI y£<Z—*A ^-^"1 j yZ& O^jA_PA_) .40^ 

4 < j-oL l_$s- 9 jl ^IaSL jl -\jl 4 OjLp LAwLOwO Jj& ^I_AojI ^Sw-o y yZ^j .JJJLwvwA 



joi& TV 


l_j 1 A(jlA_0 j d^jj Aijlj^>d w<il AjA__> ^A_^*j>e_^ >- jl L*_la 3 

^ La ^ j Lwoj L> ^jj \jj Lj . La Ij j La d —o 5 La L) I j>d—^ I id l_Ad—o~di 

^jj j— 3 ^ ^jdb jIA_S "aj Ij jlpl tl)Laj jl .d—^<1 ^^o| ^j^SU jAJIa 

a_j/ L)Lwjl L Ij ©jljSLdu ^_a aS" ^jj ^cj I j I ^jj I ^*1 LwJo aL wjI 

<(4j3 )» L_) [a I jl ^^s^Lj>- ^jZs>x—) L j] ©jljSLdw^ t_5sj . aa S' Li a 

(((Lw aL—jI ^LaL)j^-^5 <LwwJo)) ^i*j) ^jIaxjI aS" I L j wL*I 1 jLw*^>-4_> 

d—O A_ ) Aj>cALj jj_j I ULp ^jLaA_^jLLo J^d>- aL>j->- j^ .Ad^a 0 ^ j^~Si 

^-A aS" Ad^a <Lwd ^ I (( aSo ^J_>-» Aj ^do l_A Ad^a j_A ^J^jISsj aS" Ajj I 

L> (jL^ul ^-d>- l_$o dd> c$o *)Ld .AJjlAj ^-A L lSs-oISjI Aj j—j j ^SLlaLjwA 

ddl ) i^-AI i LqjAI——) l ^La jJ d—O A > <d Jj ^L_> J d—wO 

i _ adS" Ij LacJlSLoI CjL*J^3 jl ^ j£L) 2 dil—b"<JIjd a_) 4 Aj Ad^* 

. Aj -Lo I ^AsJ J 5 JJ_>- ^“^L> AS" Ad ^> ^A 

d —*-*0 j ^ a_S" ^jLlS" ^Jjdj 4 Adi_) 0 A_Jj Adi jj a LSLo_a ^I^j aS - ^jbS" 

^LaJw^w-3 A > jj t. fiJL>c_« ^ (Ji—^ ^^ LZ**'* 

U. S' ^ a *> U p ) c jj>S" jLo 1j 01 jjw^wJL) I ^ t st)Lx^-1 ^j ^a La ^LJwwo ^_a 

^1 jj cLr*^^" •(• w ^- www k L)II^ 5 LaojI^SCwwo tjl ^a_^_a 

A ) jj wLaI j2>- oJCji'ol A^Laj ^jJ I j ,/2 «s2>iZa jS* ^ITJCu! j2*- 

w\ a I j~z>- 0 1 j^jt> a_j ^_j l^j Ij ^ ^ L j C!j I ^ Lio I a5" ^ 1 0 ^IS" ^jA L>- ^jj I 

p-jLo^S" A_> aS" Ij ^jLaijI 4lIjIj^2-> j La y^jLi (jI jl ^jL«-^j L)Lwo jl id—Jol^ 

^yAjj Jj Ij L>-OwA j^ ^ 1 0 Aj/ 4 Aj lo A^o I ^^0 j^ 2 j Aj d—-oj^ ^L) j tjL<d>“I Aj 
j I aS” ^j 2—sj? jj j ^ l_A 0 j I jSLdo ^jj I 0 l5\j L>- *j j ^ AJj Ad ^ aS" 

^lojld i_fi_dS" j_a ^d_j .A_jjb d-3jjs d—t-Sb AjIjI La d 1 

^JjLa ^jbLgdiwJ ojj J Aj .AJ*S" A jS"^- lS"Aj Ij l_A A I d—d—o| 

aS"jj)I (^JLdd - ! L> Laj^—mmIjjJ/w *il aL^ j^ LjLa j^oja A-^b ^L?- 
4d—wol 0 ^/ OJ^-Lp OjlS aI (Aj^ 1 Aj LfljI ^Sb ^ jl aL—j/ 

Ij ^g^A A_^ d^l j-d' (*-$-* ‘ u ^’! jjjl j-5 ••sjli jA A'A' 



m JO Jj Aj^A? 


_ 3 3 y 3 y^^->y^ {£*y\jy$ -Ho.ij^*i jL—*o ^ojl^S* l_S\j .^ojl-Ho ^aJaS 

O-HJo <L-£o (Y * * * ) ( y^jy I ySi y (Jlj y lo .la.*oIA-H— o^A ^IaojI 
ij 3 ^ ^^j- 5 ‘jj-'-H b IA-H—O y& (^Ia©j1^SvHo aS ^y L-oIHo 0LwJI .H-w-j 


lHJ 


-\j lo ^-o <• win S’ ^ -U_ j o ^ j -L._& I ys>- ^a _Ia j I ^ <n 


a Jy~i 


L'y^ 


^wwLj La yoyA lo ^.o y^j^ t j-vw-jj [i / ^JjLo y^~ l-Ho 4 j I j I (_£ Ia lo aS" -L-io -Ho 

Ia H-ww^-oo^- ^y- 3 l£^LHo ^Ho ^SLlo td-wwwO L_$\J ^4oLio 4_>-^ ^oA4o 


Ia-H—o jA ^Ia^. 


^jU 


lo 


jl ^jJHo Y * O lj ^ JLo ^4_Lo?li L^jo aS" C-—x3lj 

ijLio Ijl^Jil t-Ajlo^ y 5j> ^Ho ^ ^jL-oIHo lj Ia-HHo y& jl ojlj^lyo ^bHo 

.d—ol ^^-L>c_o3 j-\jLj>- ojLo yj 1 Lo ^Ia^aIS”! y HaIpjAJal aS" -lA.i^o 

j* b 1_& 01 t Ia -HHo y —>a -L> J_>- ^ 0 yyS> y$ lo o ^ ^SL> y^^- 3 0 ^iSlo 

(j 1 ^o ^<»o 0 -\o Lo L>- 4o l_S" -\o 1 ^ Ia 0 y 1 ^So— o J-J ^ 4o . JA ^ j 1 J$ ^Ho j 2 0 LSvo L>- 

^jL_s! y^—^T < {\y J 0jlw\jl<L>-lj IaojI^SLHo J^o ^lACjjlij aS 5y> y***-> 

.22 /^jlo Ia jl 


Ja^o^_o Ia jLwwol J-oLSLj JLS' -H^j <l> <S"^jL>- lo cc_sLv^^l ^a_^a lo 

j^__o .JH5' c y 5 ^gj>-jloLi oSs^S* 0 -H 0 <. <LhS" ^Uojl^5 \Ho y^y^ 




5 _«y cs^o 


lo CjLa-sO? 


f'Ji^ L=Ti>J 


y 2 4_S” i ^ y LwJ j lo lj 1 a jj Lw«o 1 lo Loo ^ ^ 1 ^ Ia (j ^- 0—0 y 1 0 -Ho y^ w-o 

A ) oyyA > ci^-S" ^ &1 ISo 1 ijlS'-H—o y) ^Ia vo2o 4o <j 1 (jl -Ay^~ 

Y ^ 

CjIa-s^j_o jl <Sjiy~ a — 3 *(^ * * ^.Ssj! j j (^ ) ^ioli—-ol 

c^^o JA 1 b LhH. 1 y y^° c£^^lllHo 1 1 j-,^>>Ho t-Lo 1 wlA 1 y^- CH-o^4o 


^j—o jl Lai .-HoH jLoIao (j 1 


j' 


ji 


1. Tattersall 


2. Wrangham 



TVY 


jj o -\j j yA I j L*^o ^ 1 5 ^A I j_>- Aj I j I yA aS" I 4SL*a yu ^A Aj 4j>cJ>cj j Ij c jSL ^ 
It 3 y^-P La 3IJ jl A_S* ^jj j**i^ o LLL*. AS" -jj wL&lj_>- ^Lwo y^ jl 

^jLwwoJ^I ^JuLS <*^LpjLLl . Ajljl I^aL ^1_P -LLojI j)j-L> LgJCwO 

jjjA^Li j->! (jL^ul i-Cu yS c-\jlo-LJo ^Jus^L>- ^o>j jljj^ ^LA < jjL&jjj jl aS" 

jLS'LJ |>jjC™jJ ji aS' c~J ( _ 5 SCj_jJjS'l ojjj j~*S ji ^Lfl 

j I 01 y> ^A Ij (j LwvO I {J*** ^ *Ao L $ A_L>- jA A_^> JwJ ^ jjj I Ao . .Aj ^ L ^j Lo ^LJwwO yA 

jS” C_Ss^5sj2j ^A 

La o jj Lwo Li jS - " La a\^~ ^a 

La y*iy£u> yJl y-^l lJl^?*-J L Ij LwO ^A_L>- jA 

(jlwvj/ y+Jj>~ jljAj J-^-LljLwO (^£aL>- jA 

L$oijL^oI La j)I yi^i I o yu I LaJlSL^- j s .Lao y» L^Li ^a !^ja 

j) I A_ i yi I jl J 4j>- 1 _Jj j) I A_> Aj>-l_jj oi 1 j' jLj>-j^ jL^> 

^li ijL_?"-j^ jl*A ^Lao jl Lj-Lq^P LAjl l51jj_>- .Jj^i jZ^A <LsSy~- 

^woLwol ^Sjj J .0 J ^jJ ^LaO y> J LaaSL*. jl yj ^^jJj>-lj J (.J^SlyO 

I & j) I j) L_* j ^ LSLa. I ^^wwJ^j>- ^s>e-> jj ^ ^ s yj ij Lij^ £ La j I 

^SjL_jj ijLL-^>-j^ iw«j— pI UjjL^jl ^Laj. d—wol o^^_) ^_S"I__>- 

olj ^ ^-0 A_) ^Uujj jLJLS ^*A j^jl^jlju Js ^yA 

.^jl*Aj 5yS>-J ^A j^5^«l J AJLJoljJ ^J 
ijlj_^^ y**-* (Jl«wJ j^j-^oA ^11 9“ Lo yLi .Laj ^ ^Jwo^JI y**)\ ^a! ^j* 

t-S\j cj I j <l^s>- j $ a_<»_._ j ^ ^ a_ow_ i (jJs? Llo ^ L>ej I ^ La ^^-Jio I^j 

LA^JbSjo>- j^ol^o -LJo ^o o^jL_«LJj A«wJj ^UojL.jl ^Ujjl 

.-U5" Ij ^ jl^L ^ La( CLo>-j^i_LjljLwJ ^jj£?LLo i ^y- xj ) 

jl ^lo^ yi*~S _y* L)lj_^^ jj-> I l_SLo j Ij I j o^*- j ^ jl o-L^jo jj ^Laci— 

^jJi? Ll_« j^__) I j L S"! j^jLwwj>c i j L ^ j I j t ^ j_oi o jj Li. j . Ij La. ^ s I 

S' j jU—j I 4_5T ,X3l —j J.1—Si ^::—^1 

aS" ^jL>- yA j^ j Jjlo ^jj ^j3j^o jL-wo La <jI _y^ Ci—sJoL LaojI j5L^*. 



rvr SAo) Jj«Xj 4J^J>- t^}L*/j1 


LaL>- jl y _ > La j' y-> yL^S jljd^L ai*i^iooL-*i ^ojli 

jl c^_£jjL>- t_^Ljy I LgJu La jl ^La©jI^SLwo j yS\j cwVjjidL jLLol 

jl ^jL— s> LLlL .Jjlo-LoI C!--wo^4_) <. ^y y>- ^LL y I j Lljjlj L> y j^jI 

.Jjlo^jjl cUwo^aj jJ y>x>y* ^LLyl £^lj Ij Ljl 

4_> Jj Jj>- ^ y-)<Z-~*~-> j I_) ^jIjjLw>j ^1 ^_J Lo jLwjl ^l_A j yt^—a yj | 

t_sl j^b I ^Lac^^o^ jS jb >-y l5sj jL> .jjjlJoI^ jU JX>\ CjI j^xj 

j jy>z—a Lj4_S* tCLl: :> j->-j yLS* l £4_L?Ls NLaJJo _ =r 

^^jLL jybA _j LI c-CJ«S" ^1? ^La4_L:?Ls y> I JuJlj:^ 

^l_Aj y^—a j _$jo 4_S” jjJi?jL A c -L_) I <LL«^J j ^y jL>-j^ j j^a Ljl 

jl y j l_Ajj-w^wv^ i jJI yL^>\ tJJul y*~ l_A4j>-LJj ^_£jjj^l ^Lj^oI 

4_> oL" y— jl jILj jjjl^jL .-\jlo-Lol^j>-^^o jL>-j^ jljj^ 

t 3 yS> ^y 4jL> I JJu ^A IS* aS j yb j I JjLj La cH-> Lj y ^y\ y y Ij y 2 0 1j 

y*^~J ^Ij aS" y JlaIL l>,^>>c-Jo ya 5 y>- .JU>1 ^_£jlj^*0 ^L> j jlS” 

y y. J>- ^ISsj jA I d^*-*Oj!ji ^l_Aj cljjjjjl lJIj I \y j^*j 

.wLo ^ y* ^Jb 5y>- l£-9 J i '- : !r ^ L«j ^l_A4Lj?li 

t JJJ_L 13 j L ) 4^" ^ -)_>- ^j l$j Lo ^o LgJu 4 j l_A I I 4_>c_Jo j 3 

^l_Ao jl ^SLj ^ 4»S"ij^>- !d^»wol y ^s£>tA ^ y JJwL) ^l_A jljj^ iw-wwL" 

t.jL^s' c^-jijvS’ j y ji (jj~~~°£ pj 

Ij j-’ (_5^ LL 31 J_a Jj Io ^ jj j^lL La j I 4.S" y 14j jS"4 j t -Aj ^y 

La jl cjLoLjojL^jl jl ^y>- y jb-> y^b .J^lS -^jl^ jLL^ y- ^jIAp <^Ljjy& 
ySjyb- ...J jJLL^- jl_AL_S” ^loJ-P ^La4_Ljj 4_S” y 43Lj3 

c La y,J j . j La LL j^j I j I l_$LL>- La y^jy* j ^ ^ y^xA j t JJJLwwwA 

^^La4_<k^-L? ji *y4^_ jLjuj^ ^Ssj ^ j ^LalLo cLalll 

j : Lj j ^-S* L jljC^-j^ ^LIjU j^-^y j* — 

Ojlj^-A ^_A jL>- y)\ y 0_5j^l J t-CJLJo|jj j y&S>- jL/?l jJ^Lo ^lojL 
^ J- 11 * - jLo-Jo^ l_$L>- jl ^ J j] l ^4j yP JJul yj lj 0 ^ y La j I jLj>-I 



TVf 


yS\ 4_S" La ^ 1 >->j' ^ ^ l^y—) * 1 ^ 4 _j .wL^-^” jl ^3 Laj I ^ ^ ^ j aj 

^1 jj tCi—wol o ^jj UojjLoLi <LwwJo jLi^o^w*^- cj->L^2 j>c_jl>3 
jLiba ^ l _5^ j l~^ Ojj^ yl olj*^*j ^lg^>c-^ 



cJj^ 


LH 


^jXj2jj_jj 5 j_J>- jL_S”L_ > JJol__a 


ji <Sjj-i La o ^ L_« 


j I J^ j? j ^ j * La jj ) ^ jj ® ^ j^\j ( La jjI I 
j Cl—wo ^ o^*i Lo c ^ jj o Jj Lo c_5C>- jS' o Ljo LS'U j j.>c^a La j I j*«« t (Jj ^ jj 

.jj ^jj o^jSj l£ jLjoL> 

^ j_J>- jl ^sl—S" ^ojljjlAj ^IJuIl^ jL ^Laj^www^Lo jJI jLw^l jl Aj j^”" j^ 
b jLJoj_>-j jlj^_> L_j J_> I Aj_Jj I J_S” ^1_ >■ a _> ojlj^j 

^A_jj?Li j^ aS" Uljjt L> j*jI jl UL) I (_5j^ (j/ j£s*j jJ/ jZ~ol 

j^ yjlS^jj—&\ ■*> jJj* 1 jJ/j JjIaj^oj^^ cJ^ cJL-wk) jjj^VY^ Ij V 

^S*J_oj _> jLwo jjj_^_aY ,i ^jl Y/Y ^a-Lo^Ls 4_S" ^j^lj>- ^LLj^l 

j_S" jx _a ^Ijta L& ( jj I J^jA .( J^S oLSj Ij Y_^ \ y i ) Jj^jS ' 

.C-wol o^ jj La jl jxj* ^_> zs>- i^^xSja y^^iiLo YAj ^J1 TV* Lo ys .j 
4_> ^ A_^Lw__) j jj j>- Lo> Jj[5j Lo I ^-> 


Laj^j I 




-5 


(.J L^-O Lo Lwwwwfcl14_) c j j*o/ 


jl^_)l jl o^LaX— wol LaoJ^LojLJ. 4_S" C-^*-31 j ^j_> I 4_) 4j>- jj Ij .C->-~j 4 JLj|^ 

jLS" I 4-j j^j Lajj^^wJLo jJI ji^ol aS $ jS” j j)-,^ 1 jl jj cJj jaLo jLw^o 

^1^ d-www^o La jl 4 j jl j^j a 5" ^I^Sjwwo ^LajI jo 1 j j^LJ jlJJwo-jol^ i Jjlo^ jj 
^La<clJoj j jj^>- jl La jl ^LaJos*-! aS ^IjLwoj j jljjl jl .-Ulo^ j^-’ I-^j Ij 

0 JjLqo (^L>- 4j (. Ju 14Jo>- Lwo oljljl JJ L> J LaaS "y c^aLo 

c^-j^oUl jLo ^jL? Loj ^Loo ja^ jLio aS c^-o wo^ j^ ^LJ^ ^^a .d—wol 

. Jj ^ jj 0 ^ j j I j ^ ^ j^ 5 ” - *■_^ j-^ * ^ La Jjww-JLj jJ I j^-o I Ij 0 Lwwo ^ 0 j IS 

j' j' *»|* ) ( ^ 1 ^ jl J-O ^ .^»«w^jI 0 ^ J_' J I J-^~ 0 l < S' Lw»J l < J I J-^LwO jj / 


1. Allospezies=allospecies 



rv& Sao) Jj Jj 


y La j1 -\j ^ yZs>e^A ^ t i^l^wwo I o ^ l Sjji' y* ^ <L) Lw*j I t^_y Mm> <sS ^ L) ^ ^ 

y L^-wo I y L_a j I J_j ^ 4_S" d-wJo I ^ jig ) j ^ JjL) i J_j I o ^ LSjy yj y^ Lwwo I 

.jjjLw_a c5nL>- ^S" jL^lS" LAojjLwoLi 

olj ^ y^- (S3 j <CLwjl y> yjj^Zuj]\yL**/l &S d^-wol yty 

CpL, < 2 S>e—JZa j| J iAZ^-> j^_a jLl_>-J^ ^ _* jy _* \J -^LL? La I 


y L^JL^o j—° I (_£ La j L_*^j I j 


J' 'J J' cT° 


^>JjJ_) (^1_AC-*-wO _« 


•ur° 




5 yS> y—a \ _Ajl jll_~0 ^JJwl_ i jl ) ^i_)Li_wo| J&^A _ > .JJJj>-Lwo^ 

I y> L) ^ 3~^~ J! 3^~ y^ {£ ^ < ' J= ? eJ La j I ^ La o .i Lo aS - ^ LjJL-o I 

y^j <^1 y lj j Li La d^wwo $ La jl 4S"j^->-) cJ L ^ ? *” 0 L^LaO*^»*o 

a y j 1 Ajl ^La<l>c_) -\j L_j 4_j1__^>- y—> I L i(~\JI aclSs I^ jLo jLl?*-j^ jl 

J* L) Uj 4 _j j L^ L<»«j j Lwj I y La j y*^° ^ ^ La As>u 

Lao^jLwo|__Jo ^La<L>c__) o A) y-i ^ISLla \j^ y^^ZLu ^J| ^Lw>jI ^I_A4_>ej yt^P 
A-S> ijl_-vul ^La4j>c_> Aj .-AjIo-L«I^>5 Lo^4_j 43l_) ^Jl^ISsj JjL^» 

LJ^4_) J^lSoslj jL-w^u 

J 5 aS - yS> o Jo 5 ‘^-Aj Ju Aj »\j J_>- y Lo 5 j 5 Aj>- j jJ y Lo ^ j ^ 4_>- 

L) *^CL^o ) Lai^IjLqu^_j jl cSsj 4_) <C^_ww._)l^ ^4_jL) 

^^-L**« _jl^ jl Lfll .JJwJoL) 4JL^jj ^t_A jL>5" 4_^>-lj t_5sj C jlj^^^ 

CljLoj_ JiS jl ^L*_) tCw jI <LLJil^ d^wo yc^s* j yZ^ La y^^y^ ^Jl^L-ol 

l^Lj 4_j 'yy ^ ^ y~^ (y^ 3 ■^Lil'wvwo y^^- La jl ^LaojI yS^^j 

y y A 6 \s \ a jS UL j£ I i J y*A>- jS jLia .-\jl<LLwvu j^a ^-A jLS' La jl jl 

I Aj>|^LjIC^J^ jLo jl y) 4 yjis^j j$ I ^yjjS^Zu yJl yZ*>l ^ I-\J I L_$sj j L) 

l5jj^ j- 5 j • c ~°' ‘ c “-iJ l y je 'ySzZjyJlyi**il ^Ij4_) 

^uJ^—’ jSzU—syJlyi-^ol jL^_S" 5 JLo j^-J_^_aV/j l__) V L)lj_5^ 

40 -^S"^_a ^S”j__)j lw\_>1 y^^ujLsI yJj&Z—)yllyZ*>l 4^ljblC^- 


1. Cercopthacus 






4_*lj 


6 I .Ia^XJww* ^A jLo (_^^j-J >w»3 ^-ji? ^ ^ j-> ^-^■• ) 

I ji ja+Aj ijlIj La4j^S” jl c5vj j(jl»*j AJoL 45” 4_ii>J ^A oJJj j4j 

• O-LJLj 4X9/ ^ifij ^ * jl «Axj l!-> LjJ-JxS* <^M -"• ■' 






rvv Sao) Jj«Xj 4j^&s 


^ yj ^/ ^15^ j »0 ( J-wJ jlw*J ^)^*j^aY/Y lj ^ ^ 4_L. ^2 Ls 

.C-w)l <CLJol^ (jL~jl c^lJbld^..ji 

^Lj4_> Lfe^ljjlC-*-J^j^ jl ^ ^j^JjLLa (_£4j^ j-^S jL-^ 0 ^"LwaYVA lo jAj 

^/3l—-w*-j4_) ^^ wv>j^ w^/ 45" c {-X* 1 / 3 ***^/ 

^ I «-^j I l»w<j 3 ^ ^ La I ^u<j I 45"I Lj . ^»«ww*j I 4«»_^^j ^ ^o c o 3 3^ y*~^~) J* B 

-\jl jl jl ^5"b>- jj_>l^5 ~Ia1 ^4_^_A la I tJjlo3 ^J J* iS 3^ 3 J* A~° ^J I ^aLL? 

jl La^»1JjIlSsj jl 1 La jl Iwolwol .Julo^^j>-o-\jj^ ^ ©3jl^-^obS" La jl 45" 
La jl l)L-olwJo^jjjl ^ L^Cw* 4_)l_Jiw0 j_\j jloJig’-lwo ^igj 

. -\j 1 0 3 jS' 3 LgjwJlwU j ^yjJJJJL) I jL ^ Lj 4_) ^ -\j Jj>- ^-vJl>- 

r/A l_j Y/Y ^ 4 j_s/?l_s [a ^yjylljZ**>l ^I-\JIl5sjjLj ^ La cj«w^*_^->- 

-tUJ jl |*A J ^j5jA 3 j^ jl .-ll4l^jj^a ^1^3 jL^> jj^Lw* 

La 1) I j 3 j^>- c5j lo I . jj 3 1<»«j 1) Iwwo I ^ La j 4_^^Jj j*_* |*->e->- ^Sj jj 

jj^3 Jj I jL-o 1) jjj I ^b Ujl 45" tC!-*-^l j^Sjl jj 4_>- ^j ojj^4_> 

jig > jl j 3 -^^ l£ 6 33 ^ jl ^_) o3^_Sj (_5 ’ l^l-^ 3 ^ 

3^ c/* 1 J J ^ J J~^ 3^3~~^ Cj* ’ _ a <w4^LaJ 4»lJ| .C5wwol o 3 JJ Iwjo j 

^A jlS” (jl°j^-A 45" Lflj j$ I (_5^-vw ^ujlJl yojjb ^ ^iyS>- j$ I 

5 I 3 ^ 1 ^“° b LaC!j^ 1 jL_) 5 ^^ 3 *** °-^- J 1 t^— )l4JL«^jj^ a 

)g ) IJo J-^-> 3 j (_£j J?j\ 4 5" tCi-w-sJl^ _si >- oLi^Ai p^-1 

c^j*y L? j 1 .-\jlo3^j La jl iw^wwwo ^Jg_^>c>a 

.C5wwol o-Lolo -\j Jj La jl jL«j/ 1 <Zj LjLsj? jl 


jjIS-L)_ j-*j—^ c5°j^^ 5j_~o 45^1 aj ^YY jl «*> jl j 

_ ^yS>- ^ UL) j£ 1 l5sA 1 j^L^-a jl 0-LJo •■ jj5" ^_*j^J l^ol jj-J 


1. Paranthropus 



TVA 


L ^ I L) Lo Ljo tj L^ I y> jj s L) L« ^b ^ La ^o t j^o I c^^wwo ^ 4_> 

^jlLS^^oj^l A_> tjljj £^L ^gSo^^>- aS" d-wL ^-g_) -Xj .i^I^wwol o-LJo 

tjLwvw>/ ^ L&ojjL^lSi ^1 Ij La yi^l aS c^jb 1 ■ >e_wwwQ L)I 

jl (jLwj! -\j^b /2 *>C-JL) (j L) I ^ ^g^wL? AS^gjLj ^1 ..AjjLo^g^O LoJLo 

L ji olj ^ ^U d-S"^>- cJJJLwwwA LjijLL ^LA(j 

J-^ A_> ^ t-LJo^^o o^^<>_Jj ijLwvjI <^JL^2 (_£A_>LoA_j ojl 

jj Laj^ws^JLj^J l j]u/)I ^-JlwO Lo L A >,^>c-JLo ^*o ySLZu yJl yJL+^jl 

j ^-A^j^_j (_£oJ_wo ^A_^_. i i^)LwJ>-A j jLJ 

g— 1 1 »•>« ) I t C A «>r «*« .Q ^_> ^ ^ -Q ._ )-s_3^ 0 1^ 0 ^ L-^_-.<.>—t 1 ^ < «w a ) ^ C 0 J ■> <o y •> -o I ^w»° 

^Ijl Ij LAdwO pjU J^_3 j olj A_S" Ab^S"^o J'V-lLs^l .-Lol^o i jL^>-A_) 

^ J a^ ^L>e_)l Ij ,jl^_>l ^^jLS ^ d-^>"l w*i ^^_$b ^ *. flj L_L?^ L_j j^S^o 

*\j -Lb ^SLo ^ Cj^j _y. L) LaL ^AjLJi?^ 

L)J_ lSjjJ J J_Joj ^gj-s^l ^]_olp A_>c_Joj^i J tC^ol 0-LJo Jv*_o ^LaoJUj 

iLj^j °U ^ ^ ^gj -iLwo I ^L^- a_j .d—wol L)Lwwjl 

L^J>- A > L) -LJo <j Iww^j I _) I j—B j 5 <1^ jsS~* ) ^ aJ_j>- ^o ^jj jj IJ L) ^ 5 

.X,^jj\^y> 

^gS" \XZSJS'\jC-^a tjl y_j A_S" (,.1-^wol LaCI-’wLo ^SC) ^ Az .wol I oj^5 

j l •> *) ^,)^»wLwO^ ^ y I La ^ y_^_vwW^O I j^>yO I . *Aj 10 ^ I ^ ^ I 1^ — L<^*J 

^gj'V^1? ^jj I a 5"L) I tX3j^gO olj o^lLwwul ^ 

. J-Jo L_) o w\ o I ^\j J__) 1 & (j I O ^J>c_J>- J ^ J^XJ ^jJ ji cSC>- ^ 

j l^_j I ^ j IS" ^ <!~*s>- L-<i ^1 jj Ij ^jj Lo j i 01 L) l -^woLL) I ^ j& I ^j_Jl>c^>wA 
ji Lwo j La^AS j LaoJjL^LL Jj^ y> ^gj AS^jjl j\ Ax-> oJjjAj tJjJL«L 
c-\j^Lo^g_« jl^_)l ^gi_>- Lao^jLoLL c-CjS"^o o^Li^ol ^Ijjl _jl yj jljjjL- 
(.sj^K ^-a_) wol o^b Cl«wwo^ ^1 Ij ^ y^S^j CI^w^waI (jl 


1. Menschwerdung=hominization 



m Sao) Jj Jj 


jA LaA-^IjL -> >-j_j J ^y 1 _j jA yA_9j olj ^IAAA_woU > LAy^AA_) jJI jAwol 

y>l jl j^P .AAA^*wA ^SJ LAo^jLaL. Ij jSJo AjLL? ^£4_^_A jA cOLLLaaI Aj A 

LaL)I *Aj j«a j^b L>-yjl A^ AjIj aS caL oAJLa ^sL) 4j>- 

oA Ojjj 4j>-J^J&4j LAjl j*_a .AjAJJ jLJ ^j_Aj>- ^OjjJ ^y. 2j L >- A^li 
4j U&tjl (jLwO ^s> ejjjA c Aj I 4 AjsA L> jl*' c50-w*i LaaI t. l,**1 

j L. La o-wo a ca y^ iy° oAja Lj jLul ^LaL)A jj 45" oa y ^ylj^-a Jl"^”^ 
jjjil .Cw.1 oajj LJ>-^ jlLAali j ji j oAaL o ^jj aaL aLLaIj j ©L)j5" 

^—woc_5sj jl !A_a ^Jul_i j^_o_ > ^yLyA yA3j ®!a ^jA.L 3 yoLa Aj L y* I jj 

y-o jl c Aj I 4A^^j j ^ys yyj LoL>I 45" AAA^*wA .y La y^wwAAo jJI jA*-ol 

y>-4 _> b/LA_>-l .ALL jS"y3 ^S"Ajj ywaj Laa j~/3'>^- a aS LaaLuI jSJ^ 

y c_Ssj ^ j_> La oy La La. 4 i JL j ^ La y^w^wA. > jJI y^> I 45" ^^S" Lp ^ I j Iy 

4_> La j&luyJljl~o! ^y j^j-ji 4_Li y4_b>-jl jjS . jL. jI 4j Ij Ajlo^y 

o^y_> L)A_jo L)Lol ^jjIj ^Ijujj y>yL -wjj jL/ ^«A>- y4_L>-^y 


UbCXLi^^S’ ywLL> 

La jl ^^_)CAwwjj ^La^j^S" 5 JuA_A. ^oLiCA^>tj ojl j^a La^jLoI ^jjIj 

L) I ^o ^ ^>-1 ^j iSy^r ^LLjI JLo L) ^wL«Y/& .CA-^I ^j 

4A^>^ ) .^Lg_) CAwoL>-^ 4jja c^1L-Jo ^o^SL-o A^AJw^>cj jljj^ jlpl 

P LaJ5Lj>- C-*^-^>cJ ^SLj>- 4 A la A .a ^1 ^-Aji 4 I 

L_L cAjA-A. ja^JA ^ t *—■'^"’A" 1 ^1 jLa jj L)L>“j^ cAu^/ 

^4_>c_Jo . Aj A-A ^-^_) L)L>-j^ jl ^a4 j LA^^a jJ^j | ^ c Aj A-A^a l 5LL>- 
CAwwo^ jl Ij ^ y-^~ a^a - ^ il)L-^a! Laj^ws^aa-jjJIjA_^*.I 4_S" a_a j^l aaI ji j^l 

tLA^_A .AJ^j_j ^LjLS" LajI ^LaAAA^ _L^b 

l £4_*_a j t Aj^j^^y 5 (a L*Jl j ^Lal^*. j LajIaAS" cLac^Ja 

4_> La^jj^A*jjJI jA^ol .AjAjjA^y AAj La^^jj^AjjJI jA^jI jl ^t_A jlS^AjjA 





4_L--oj jl-Lo 4_S" ^^_9 ^ no ^l_A jlAL 4o j ^LJj ^ ^jL*> jl J^- 

JCuljn Is -innl-ij ^.a ^slS' ^o jL>- y^ y c-inS* ^ y^~ ~mljn 

^4_>cnjj^ cjL*> jI^aLawLo? .^L? j^ .w\j^n> jj^j-^ - L ^^*j j^ 

jjL) 4 i yj— SL> La ^j_—nojJI^nj ^iSl c4 g \a n jl&LS' n—-*-o^j j^xj 

t^jjJ^Lwo ^>-n«wwv^>cj .iwiwwwol 4nsl^ $y>-j Lnn>l L^n .~ij-in o-ijLnS' 

j*j-* 


J 1 or- 2 " 


4S' O. 


*yrj 




U«L- 


L? 


-l-^ Ij 


jI y LaL>- jl ^yjy y ^nljL> ^l-Lnn>j:> ^jj j-^ ^ ^--—LoLa 

.wlJwA^ 4_a|^l - y>- d-’L>- 4 j 

o^j_j jtaj j-j>- j- 3 ‘SS-w^-aI jl jL-jl ^>jlo (_£l y* C—*slj LI 

4JL—vJl y-> 4_S" ^J-J^ ^jj I 4 j no^Jl^nj ^ La d-—*-<*->- jl iCw^1 

-Ijjnol y twins' ^Ubl Ij ^^jJ-° p——olSoo ^ y>- ^-A ^jL> 4o Ju2y 

t.m / ^|-\j I Ij w-o ISL 4_>- La j I 4 S' yZ^> y ^jj I 4 j ^-o Ijj ^ . -in Lo 0 -Juj 

Ij t-ijlo^ jS'^jj 1 ->lo jj lSc—o La jl -bln .nn- 1:5 Ji Jj 4 - US' 4o ijlj-’^^ 0 L^o 

I a jl .nolo^ ^S'^—a o^LnL -in-Lo^y. c -^yr jl ^S" ^ I-in I ^LajIjjI jl 

j^ Uo^LoDln 4S" 4j^S jU-A twins' o^Ln*>l -mL ^La^L^- jl -ijl4nnl y^ j y a 

jj^ Ij jL>- jJ wUwL) ^l_A4j>-LJj 4S* jjj I Ij t-inS'^^a Ij jLS" j^j I ^ y?>-\j ^LfljI 
o^Un.1 ^winLo^JwJi? ^La^w>- jl nLJj t-injj 4 j j o-ijL>-^>- jUi y,*> 

Ij $y-^~ jin_ y>$ yjj— L? (j - *1 ^ _ 3 y j^c? - ^ 0 Inv^ ^L>c_ol 4 _S' -ij^ a 

^nl jl o^Unol Ula3 La jl y> Ul .-ijlo^l^^j5 jlji j o-iJU> y ya 

jln_>-j^ i^Syy t_^U4_ >*)J ^_Sj^ s yL_>- 4_S"jl ^J_4_> j ttn—^l 0 ^j - ~ 5 

4_> ^nl oL_ j j^ LAolSjjnD j^ ^jL^-vo jUnj>-l 4_> t-ij-L_ >1 y^~y** _ 3 

<lJjI ^Sj—o ^La jl jjl yis>-[^j 4o ^IjlSI La jl JU- . nn>-1 ^^j ‘wn? , "l ^n^l 

.wLO y> yj Ij ^ y>- j y) I win I La QyJ yj ^ l_A cSjww^ L) ^ Un>“ I J t -ij I 0 5 ^ 

yj^j>- 4j j t -ins Ij Lj) 4 S' Jb ^ jj La j^nj I ^n»o I t s1 j^j I j L>- ^a j ^ 

4 _j jj La jl d-ww*_^Ijlnjjj jl iSyyy L c-lj-i—n ^jo-Lo jL* 0 / 

.c—ol o^L^J 



TA) JkJ Jj 


LAwLJ—O ^—i A ^Jjl_J ^wol J^i jjJ ^jJ^-woLwol ^HJLol ^4_L>- ^O jjJ I 

^Jo-L ) ^1*0 ^ JjCvw*oj J^XJ jl jJlSjJj jLww^O ^S"^Sb (j I .JJ—o| 03 

^£ayj jj_>-Lo>- J-olSb 4_> ^ tCJ—J o3 y UO»^^ 4_> o^ol ^La^JSLo>- 


J Joj <1^S*j^J 4_) jX-O ^J>e_>- . d-w^J I 0 J—O L>eJ I <j L*0 / ^j^J>- J_> J_>- ^J^S>- 

D * lo ^JX> .-Lw-oj ^jl^3 jl ^jJJo Aj y°J-&> ^ 03^S" 

.-lb y—i y jjbbw-o J)L_jj jl -\_w£5j3 \ C) lai-3 (jbo tJJ^L) ^JLaIS" -lvi?j3 
1-Ajj—O C-J-LJ^ L_$b>- ^-ol—o| jy^^J lLw-ol ^LA(jl-lb ojj^A_> iLA(jl-lb 

L^JoaJ lj I 4-J^I OL—jI jix_o jl ^3 jl .-J-Uo ^jJcJu ^o LaL j ^ 

O^LiL-ol yj j^w>eJ ^1 y (j I jl I jjb ll? aSLL) toi ^J^o jIS"Aj 3 ^_>- jl ^Lb (_^l ^ 
( jL^ul ^-wO>- (^l_Atjl-\b (j-LJo L_Sb>- <£ (j 1 -Lw<»-Jlo I 3 jl ^yZs >CJ .LJ>—J 0 3 ^^A 

y ^ g 'Cilj 1_ol .-u_>b^_o LaJjI a_j- i*o ^3 cj-jo^S" o ^J°lj^l jl b 

yiy ^ ^ A ^^-aLS" ^ Jb^j j^J ji (^ * * ^ ) 

J)L-o j3 I j&-> y^T Lo y*- 3 • JJ-^’l y l_Aijl-\j^ tj-LJo t_5C >-^ 

y*-0 1 (3^ ^ ^ ^ La (j I ^ j j ^ j o ^ c1 ^ j ^o tj I JJwo-JL) I ^ 

I j Lg a 1_« j ^h a -o ^j _J-^J ^ c3^ ^^ tlr 1 ^ °3 J ^ ^^ 

31 JJw<»wJL> I ^ ^jL&^jjIj ^1 (^lojL) <^JyS>- (,5jyS>- ^A p«J^_>-4_) y ^_y*^ 

• d->-^ 1 o J—Jo j L^jo I L) Liu ^ llaj>- 3Lwo I j^ t-\j^o^b ^L^JwJiwo 
1x31^ jLul ^Jw^isb ^1 y ^ ^ w£? y 0 j-5 ^ j ^J^obwA 

c^-vJl>- yj I tj^-^Lou y>y -\3 »\j1j^^o co3^1 
^iij ^jj I 3 j^o 4_> Lo I t AUo Ij <lX^>- ^o I lj ^ ^ ^ J IS" La wLJwwo ^_a j^-sLwv^>ej ^y*- 3 

. d~~*J I o -Lo Lo CJw-o 3 4_> ^Sj -to j ^j-A 


>-,_ -L -b>- 




^< 23 L) jL«j <clJI aS! o-LJo lj>31j ^LaojI^S bw-o ^1? ^1 (jL^ul ^j-oLSb 

J)l^ SLJ 5 (Jl—'-o (j^wLwoj^ jl Lo y 3 — 1 .JJ-wol o-L -oj cjL_jIa_j -ULwjA 

Ij La jj_o I . -\j L_L? La -LJ—o a j I ^ I o j Lo La <J ^ ^ La o j I ^SLl-o 



ic**.VAT 


_> 4_S" jLa-A la I c-Aj ^£ ^jlASlal ^wwLjLa ja jjb ^1<L> i3~-**^*e-> 

A _> Aj 5 y—> 6 -A_ Si JC> _ ) 0 A Lj jj_j I <s3->c—J 4_S" La 0 j I ^^A-wo t »A_Jj ^ ^L*_a 

AjS" L-Sb A _ i LgJ,_ i lj 1_A jl _> Aj>-^^c*_AAj aS JaSyj ^yJLa ^lojl.Ajl 

-U ^ ^_J ^ ji L_Sj j_J j*-° {£ U ^ ^ (_£■* ^ 0 J 1 ^SbwwO ^ jj_wQwA Aj . 5 I ^ (3ww«*J 

(_£jjojl (_£l»Ai, kJ^S jA Aj . .Aj .A3 ^JJjAj!L l? ^j^^JuzJS jj jA jJb ^L C3>cJ 

l)^ASI .-A3 j>zl*A tjl jl ^.Aj-Aj>- jlalS" j+^JL) Aj ^ i3al ^J-o-PAj ((^jj)) ^jjl jl 
j*_a ^T 6 -^ .-A3S”^a jx_a (^I-Aojlj^lwo Aj Igi 9 Ij ^^LjLa ^lj 

^ * * ID** tTD* -\j yJj ^A <ob 3-ww—J ^.wwLj La (( ^-A )) Aj AS" La A31) 

jl La jSkz^—iyJIyZ^il j*_a l ^^L j 3 jL^jI3j aS" tiii3 i^_^*Sbo ^i«^oL j 

^ * * ^J1 V * * jj j*_a ^O I <JL>- J $ JjJO^a jLL 5 jj>- 

3 ^o oUi. .(Y_^ ^ (J^-A_>-) 3wwol 0^ yi ^-xSLa J^A ^yi) lw0 

^Lc-o ^1 id-wL O-Lwo^^a b-3 Laj^^ww3o^J l^3 jI jl ^jAyA 

jl C$b^- j5 (^Lwol ^l>A jl„\j.i c 3>-L 4JLJob ^JJwL) ^Ijfel ^ jfi 

{ ^ l_—& j' y ~)' A>^aiI ( L-^ I.A ^wO ^ 10 La y^^yyjl 

A > C-Vj^ y—> 0 J Jo Al_Jj| J_b” ^j^^LjLa < ) bv_>- Aj ^^olwol AS" 

L-A ((^>3^_A )) o| ^ ^^A A3a>^_) 

^ -3*^ l5° l5>11?I i-A yJl jZ*a\ jZ>- l)La ^ Aj^S"Aj 

-\j I _ ) ^2-> A > 4_S" C*.wo I J^_j I t »Ljj ^_a ^2->1-1P A_^_& ^jj I ^o 

^La jS-JU—) yJI j*—>aI (_£ 0 -A3 43>- IwJo ^I_AAj jl jl ^j jjAjJb 

jjj I ^L>- jl IjlSbjol a5^1j t^LJolj A3l) (^LiLJjl Lfij j3 1 ^Jy*S>- 1 (_5 

4_S" C-b S' C.- * x Ig i Lj jl yj ^A .i3ww^l 0^ jS CJ^>-1^—a jl ^ J-^ ^ > °jLS 

Lflj j-5 I LJ^_P ^ (Jlo Si 1-A 1 ^Jl^_^ol ^I_AAj r j-^5 L I_AAj £y j 

i3-w0^4 > l-J>-jl I A jl ^LaojI ^5\3wO j _^-S'L AS" w\3^- ^j-A c-LIa3vJ j^a 

cs^y ^Uo-^r onr <ji j! jl -bl jLwj/ La| .i3wwal 0-LaLo 
J_A^ Jbl^a cSL Lg3 .wLJ^L A3l ^liU.1 ^al^o 

^ ^jLg-b'Lj jL_wwJ (jL^ul Aj AJ3j lj 0 ^/ -Ljoj ^l_Aw\_Jwwa^_A I^^T 



r at Sao) 


^vwwvJ 2_! .(YL^ ^ J^2_> ) «AXS^£—« l-L ) J J ^ lg Lflj ^_9 I (_54 _«w\JLo^_! 

Y ^ 

^ j j j C2o I^Lwol l5 jULa j\ ji ij 4_Jjl ^L&XXwO Jj4> b <. fiJL>c^0 

<Lw?j_9 I j_j j_) I .XX_S" 4^JUa>j Xol) 


(i”/^) j" uis 

(p/> y *4 u-v o>5 

ijcfi 


r/rf 

j^ja) 


writs 

Jij/ 

TV 

rrif 


f>A 

ts-ir 


V *_V* * 

- 


A\? 

ts Mr 

0°$^] ¥“?* 

wa* 

•ft I- 

L-j ya^h > 


L&Xvw^jLo j ^ 3 (_jX)|^il \ JjX>- 



1. Strait 


2. Wood 







^c**u*>. XAX 


L>-jl j3 A_X LL^_il jl 


.XOlu AJLXl Liu Au Ij XuI y y* 


jb_A j3 Igtf 9 LaXXwO^A aS XJXwA 

j sJ^ 1 xsLi jLLLAo^l 
|t-A j I a£ l^UjXb y2 ji y jlSj-/ J*J-* (j\ X jtH b (_^LX j^Xob 

3l_gu ^XA Aj lu LL j3 I j* y^^Ji]^jj yayA lu jbj^_A Lu jSLi 


axJI 


9 b- ]\ 0X0I 


Au ^ La 0 j 1 ^SLoj 


j' 0~i jb 


lX b 

j I jl ^jXu 4Sj)j^r tXl©3 1 / 1 —<Xu ?jj j c_fij^*j (^ ^YV) J 0 A^Y ) 

j—>j jl jj A _J^l ^La jLX ^l_Aojl^$L o> Lflj jSi\ jl jlXwOub jjXA ^jjlu 

jl 4 S" y*y^j^ y Lflj j£ 1 jlx jl 0 X 0 Lou jj-JObrj .X3 y> oXwLSb j^^u uSb»- 

^»lu yj a£ O-X jLo j^X-uX/V jl ^jXu ^XJ3 ^Ijb toXJj 03lu ojli jl 

jl jl_^-P A—j 0~X ^g_u oJl cO~X oJ—j. X_ > y~ol _$j -/ y°y _A 

J- 5 0*-^*-o—>- jj_u 1 .3 y-^a Xu A A J L? y^j^ y°yA ^1-AAu ^S"^jj 

.XloXX jLw^jfej LX Owo^-«aj J^3 jLo jjXuX/^ ^)1 ^/V (_£a_L u?li 
^lojl^SLwu ^LaajlsL 3luj jLoO ^jLil^*j>- ^Sb yi*~S jl aS" aJ^ bjul 

J^JOXej La jl .Xlo3^J ySyA j Lw*u La jl t3 yO ,bLXw*X La ^ylyZS’yl yayA 

oL u ^ojl_3 jl j _^y > Au Ij 3 y*- y!ilS\y ^oj^_>- ^ Xlo3 y ^X*Oo yA 

^j^Lj>- ^L—X jl jj Cj ~~ ) ^ ^ ’ ajXwuI^ ^LaojI^SLxu .X^b yi*~S 

_ 1 (_£~°X_9 L ) j 1 j2j23 ^ 1_A y*ajy+j jLXu>-lu AJ13 ^ 0 ^L>- ^ ( j^-* ) 

wLXwO^_A y) 1 .Xlo^ y> < fiXS" Lflj^3 1 yy- ^ (_5lu (l]LwO j^XwO^/V jl 

jl _ i Absi_ 1 c3^_) AJlfiX ^OwX" jLg—>■ jl ^Aj^_ 1 LgJu A_> 

^^_u AJXXl^_j ^ZuXu jLw>-l_wO ^u y~S> c>« y^j j^X JLo j^XwOC-Sb 

0 J Jj 0*3lu (_^La yjy^j^ y°yA ^l_Aojl^SbwwJ j^wjjlu .Xa^ O^Lu>- ^A-obl 

jUo-L^. jb. j jl ^ cXujb o~oX_9 jl_^o j^. 1. ^ 1 X ^<2 > IX y-$ I 3> 


j^ul .X: 1—Aj 1 j* L^ yay-A 




O^J^l yy^J IX y$ 1 J'c 

0 31 «u 1_A^ 1 ^u 1 uSs * < u 


ub yayA A_S” XjX ^iubf^ jl 

J>-LwO jlSj-/ yayA ^£0y J ^XauIXj jl .Ow^ol 


X Lx ^X 1 ^ J^.J ^ X —> ° XX y lu 1 j 3 / Ij Au jj9 ^0 ^ 


1 LI cO~j 


j3 y 



TA& Sao) Jj Jj AJ^J* t^L*/jl 


.iX-L ojjj jLL ^jXIXj XuI ^\S ^jjjj 

LljLwa 4_S” ^IjjJ X-waj^ j^—a ^*J>e_J>- _*-ll(_9 J ^ ^jX I j__sl 

(^LaXXO^ J-? J O-^JJ lPJ-^ l-^C^-j^— 

^j_j| .C~J 43 j£ Ojj_^ 3 cXXi^^-a La jl 

4 j jLXujj cSL-^ jl jl j-$ ^ISL a XjxXIjj i^c, La XXo 

Ij Jj_>- XjjlSj J jJo j_A XjJJ oXJa jjjulj jpji lXj*J oL LaX-J^J^ 

j*-° XJaj jj^> ^ ^xxj^ jXujS* jLx Lsj 4 S" ojjj jX^- I .X j£ j IS"aj 

( jX)ljjl C_$LL Aj jl jj ^a <.^j*~j? ja 3>bU j^^JLj ^jJ I .X~J oXa I J j_>-jAj 

XX_wwwO jljji j^_J I jJ jLu/ ^Xj>- jl oXJo XxL) ^1-Aojl jSLXu j*_a ^»->e->" 
^Ijlj (AJXu j^^a ^jXj jLo jj^La^ /^ 4Sj ^^wwXi/jjj j» jA j^us -X-J>-Lo 
J_jl j_jjJ LjAj JjI^jL .|^_^*-SL ^la^liLo ^* * Ij V* * oJ jj ^aJ>eJ>- 

j-i ^JL ) jjjCLa jjl?4u j*_a ^j>e_>- a 5" c o Jjj jS-JUj jJI jZ**j! j*_a ^*J>e->- 

jL j^_a |*->e_>- jJ Ij ^gjLLa XJaj Xu I.0-Ui^a i^_^*SL ^la^jLo Tj * 

^ * * * jl 4 —! ^L)! j*-a ^L>ejlAS" C^%-Xu.^a [ajXj"/ j ,a jJt> 

.J jj oXX ^llu *a—■*-*-S^° jla^jL 

j I j jj j x j Lx>- La ^ l^j j t aUo I ^ LLoj Lo I j 4j L lSo xj>j 

aS" C-^*-31 j ^1 .C-*-wal AJXol^i ^JX>- ^LwLal^j ^jjoj^L j 

^ '0 wLa-sS*.^ ^j^JLj t ^JJ 0l_Aw\_^_wa^_A 1 l ^ ^^a^ ^ 

^j^_S"L ^S\j^ aS l jj I ^.Xwwol o ^^ LLI O - ^ 1 

^LaXwwo^ O^—) oXal ^oL jl J O J^ jl^)- ) ^l l-AAj>-LJj ^1 ^ 

jL a jl aj>c_jl_)j^ tCX^Lwa -^Ijl j~^j ^ ^LajI_ _S" _ >1 (^I’ Ij 3~~^~ 

I Aj jJ^a j I jl O^L (J;Ia j£l*j jJI jZ**>l aS LaXo 5j wL>c^a 

j^La ^—^~J OjjLaLJj ^Ijj- 5 ^ L _ / X-*'^ ^IjjJ . X-^lj 

A_S" t^jlwLj^j ^Xw_A J& Aj Ij ^jLaj J AJlslj ^JaISsj ^ojlXlAj 

Ji .i_p^ jiU 4 j O-Jlj^yi (V* J O-Jb^yi (*-* l5>.jA jJs'U 
^ 0 j I X_) I Aj L>- ^ I j jj C_Ss->- jS" LwwwJ ^j-wa J IX j' 0 J L j Lj I j ^ I ^£>eJ3 



TAP 


y* 3 ^Jl y^t\ c_5sj ^^-b>e>o ^Lftjbo 5y jl ^ _j x ~ a <^ J ^ 

^ b 

^4 b^l ^Lft<u \_y* } ^-’jbb ^j_S” ^y*_o (_£o^b*JI(_9^Xul^bl 

yajjti .cb—b o^b (jLm>jI y^y~ ^jXj!-Lo ^jjjlpl ^4_1_>-^o iLftijLwj! 

AmmJ I^J 4^ C _A_*_' Uj 0 »Aj^ >_b—V—) I^J ^j«b ^ ^ ^ -9 (_ ^wwvtwjJ ^ 

y ^1 ^y*_o -bJoj .-bJwS" (j!^J>- Ij ^^-■ > ‘ bb-^*-9^-o tjbJjjl^Xjl ^ 50 b 

d^^^bSbjlwO ^ ^J>“ ^ ^ bo I t bb>3 / JI ^9 Cb>J boJ>- yA y^-> y* ~b -LJd J LJLS 
tjblj^j 4_>e_Joj^ y wlLojLo lSjJj yA 4_> ^_^>e_>- ^y*_o y^ 3 !j ^ 

1 _o| .X,*\ S' j ^*_P -bJ—*bl y 3 y* _’ ^b>“lj4_) J-^bo tjb^jlj ^1 y^-° _)^ 0wbS*4_lS" 

^) vLwO ^ bbb" ^) b-vO ^y^A b—O ^yj y ^ L-S^jl«.A«0 ^ t- -b •■ .© . -..■ ^ 4^* ^ 0 bo*-& 

jI^_9 ^b,b ) j^ (jb-*->I yL3j 01 j ©:>b—*-> I bbJb_>- b_) j^ 1 o (jbo. ) I j I j>z—a 

-\J^j jl J^_> jljj^ 4 _j j*_o -bJ^j jl ^^bj Jj b ^JwJ.i ^j-b 4j .C-3 ^yA 

^JwolSOobj ^ _’ ~bb^_.o tjblj^_) !^Sbo y^X^A 4_) b (.J^AyA JjLCwO 

La 4_>-LJj ^1 1 b)^^bo ^L&d-w^o 4 JLb>c_^jj y>- .jj^Lol^o bj^4_> 

jb 1 1 &bb 4 ) (jb^>-j.i y- ^1 y ^5b ^ j -b 5y 0 -LJo bfej b)b^>"j^ 


4_> .Aj^y 0-LJo L)bbib&4j>cj ^1 ^jl-L^Sb ^1 ij bbj b& d-w^o ^ ^ -XHJol jj 

jl jl-Lb" .-U> ■>^.■>. i j 4J19/ jlb>j>- ^jy a -b^j_) I 

y+>^ ^o Jjb^fl tjbww-b ^Jjb ^Lwoj 4_) 

2y 4J19 <Z~)jy& <ZS^1 y*x-) ^y 1 ^ .-LJob 0 ^y 

-b ^yj y y\j jJ& C-b ^y 4JLil jS ^ob ^Ij^J p-A ^ j^bo 

y^jx-A ^Ij^j y>\ .JC^S jlS^b-o ®jb y^>jy jbJb3 j yjy <Z^x3yo b Ij ^ y>- 
-\J y ^iSbjk (.J^SiyA lS^Jj yjy* t j- , l^jlL) J C-*3b^o ^jwolSb ^oUkj 4_j 

bg^ > j\ .5y yA 4_>e^oj^ ^ t-bbo b)_5 y* ljb«->|j ^1 y^-° b^ bl—wjl y you 

-Lp y*A ^| yi^jj ^S"j_>! JZ\ y*-*-* t-bbou 0-bj c5b) 

4 > Ij ^ b Sjj ^ ^JwOL_Sb ^4^o|^| I y yA j*-* y>\ _5 t-bo I yA bj^4_> 

JS' yA jl y j obo W bwob-ol b)b-^>l .JCS ^dXLo j^bo ^~^~J -3^ b)^ y 3 



TAV Sao) Aj^&s 


Jj *Aj Lo 3 jjj I jI y^x~> y> Ao>- ^_A j^Lo yAj^ .-\j I yA U^4j 5 y>- y*£ 1_^ 
^ A_>c ) J__) Ijli lo ^ yS> y wbLo yj ^ y UjJJ ^ J y>iA ^ I . ^ 0 wlo I 

j >—bb 5 ^1 lj jl i*-* j x5 jv* ^yljja ^ b 

yZs >zjjjs ^5\^-j^->- ^JLaIS" 4_j ^ol I .jc5 ^Jl^>- ^ y>- jlLwO <sS^j <>_s^1? jl 

.wLwoL>cjI jJ j jj^ 

ojljjl j I Aj a) jl A *0 oLo W jl y^ 3 ojL> jLwwjl ^Ij^J t jj^*e»wd ^Sjo Ao 

jl jl -\Jo^jLwoLJj a 5" ^Sj^ol^lj ^ t_5 "^>ej jl 

wL&lUL) Ao o Ao I Lo^Ao Ap y& jl y^- 3 ^1 j y 3 jjA^- ^ y y^~ J*. 

y*-^ 3 jLLo Aj I yA Lo^Ao Ap jA j| y^jj j^ ja\ aS" ^Ia^>cj C_$sj ^1 y y 

y> A-Jjl (^l-A jLw^ol ^l_&Aj>eJ iC^I Lo y> A_) jl jU y)y y~*-> Aj&Lo 

jl_A3 I A > ^1 y A-J^l jL)j ^»~wm-oISjI .wXJJL^oI^ jU y^T j^wOwA 4o 

4.5 lijjl ^j>: (JAjM l5L>_ jjj>4 j C~-jjj jJj jJ o~^-j^ 

2 y jl jl A*o $2 ^Uul Lo y* ^jl y ^ y yo jL^-*o (J^LflJ>-) ^Jo L>- 

.Aota CAwO jl lj jl y AAA>lAj (_£jLo ^jr 0 _y* ^ ^L)l j^->s 

Ij ^ AL_>- ^ l_A ^ j I5j 1—wo t -\J j Lo j j J_Jo o ^LwJbS" A_) »\j 5 y ^y 

jA Sz£ ^ J^Lo wLJoj ^-wO A_) aS" A_>- jl ^A_v^^p Ojj^Aj ci ^yA 
jLwO j y\^—o j*~° ^ >^AJ C ^ ys* jl Lol c-LJ ^y° 

A_> .^LJoL) AJLJjI^ ^L«jI A_j ^jU jUulj ^1 y^ A.S"j I j^Jj o-LJo J^SLowO 

^Ij^j j*-° ^bS" ^j I ^*jllw-0 cjJ^j jl y~J L)ljj^ *-> >^AJ j^llil yJy*-> 

.5yS> i_Sjjj ^r* ,j: r c - :> “ y}y Li Lo yi-i -\J y jl (JL*-o yS^s >cj jLwjl 


o**yji y>5* Ci^y 

y***^"- 3 I ^ cSsJ <• y 3 I j Aj ^ jl ^Jwol^j jb^>- ULp a5" j y& jLoJfe 

yj -Lo !J_Jo jy& y^~^ ^ y°y^J y°y^ jL 3 y^ c-L l^o y Lo 

l_5sj y ojLw^o ^a_L>-^o l_5\j jl jiSj-/ ^o^-A aS" Ll*_o 

^jwol_5j ^A_o|^l JlJjj jl ^1 s2j < _ 3 t “^' I 



joi& T AA 


,.-L3j J-j >Xo L- 4_> ^ 43^j ^j I ^3 j^j\ jjb jl Sy- 

f ^ ■ ^*l ^fi^JAUU ^ ''-' J ^ 0 ] A^ ^>CJ jJ _' 1 -••- f J 

j—Aj—■> j LjjjI U ais^ j-i i_-)_^r i^L-A j (jLo-Jo jl— 3j->- 

.3o3l3 4_al3l ^3^_>- (_j L/0 ^^ J ^ ^3l^*J>- jj _LL 

( j^wwO C Jj (a j*o jjb Aj jlSj-/ ^5^A jl jI-Aj ^>eJjJj ^4_L>- ^0 

0-L_Jo JJJ_^vwO ^£3l__) j jL—^J ^l__Aojl ^Ss3o L> tJljj-Ajlu ^ ^ 4- /0 ^ j3 

t (j ^3-wLS'O I _j3 t. J^*l jl LAOjIJ^lwO jjJ I t_ <lLS (^I_A^Jj>c^o .d^wwol 

T ^ X ~ y 

o^L_>- j3 l_S\j^-AjLJ L_j A3^ jL )yi j3 UI J^j ^ tjL^JI j3 


tj-dl j'j-’cs - * W~ ; i '- a L5j'-'-^' i _ r ;jj! ^j^AjljLJi j c~-o L> ( _ 5 ^- 

jl ^Jb jj!b^ Uj! .ab « ^jl-\Jol tJlj j-\jLu)) j3 Ij l_Aojlj^lwo 

4_>-tjl .J_jlo3 j^> j***- 1 LJ(jj~L>IZ—> ‘Lt—Ju ^]l_SCjo! Aj ^j£j\ a3 JlSLil 

^ 1_Ai-3^*-o«->- aS" O^wJ ^-Aj 3^j j3-jiS" -Aj Lj AjLwOj^L>- ^ Ij_9jI 3j 

j ^AA la I .JbloJ3 ^J-j -A_o LaJIj j-AjLo Aj ^L>ejI j*j L>-(jl j3 La jJt> 

^ J- 5 J J ^Ar- 1 C>3 J- 5 iTJ^^y ^ tlr-JJ 

.l-3-w-)| O-AjIj-AS' ^wO jl lj ^j'V^g>eJ 

jUoji^r* ujLojI^yd* ^jl«j ^£A_Lsj?li j3 UJtjJbU; 

4 > jj^A3j-4_>/ ^(AjLw«j/ _) Jlwo jlj^^ * * lo^ jJj .-AjIA l-jj-J 

3 ^—2*- Aj ^j 4 > l_A j Lw-j I jj_> I 3 aS" c Jj -LJo 3 j l_A j I ^3-S"l ^j ^ 0 j^- :> " 

o-LA jLww-Jfej UL^31 j3 ^3I^J I^y>e_sJ? <^J^s>- jl JLo jI^aY * * ^LoJj^-I 

J^LS^j (a ^j~djZ Sj-^ ^j Lflj ^3 1 ^ La jl j^^A3j-4j/ jLw«j/ .Jj3 ^j 

Ij ^1 ^a-j s (JL_~-> jlj_A(!b * * jl ^j L -*» I jjt> s yL<>3>-l .i3ww-)l 43 1 

b tjjjj 4 -^.^ of^^~* iS^i^jiJ j' j^j -> 3 J 4j lSJJt-* 
A^uiS" uS* l 5°J^ c^b-^ j^ 0 ^^S" 


1. Swanscomb 


2. Steinheim 


3. Petralona 


4. Ngangdong 



XA\ SAo) Ju Jj 


^11 9 > * ^4_L-^?L_9 jl .jj-wol 43 !—) jl^S j !_£_>- j-wol 4 _j JJ3-L 

4_j JLo JjAVY ^p 4_> t-^-woj UlI 4 _j ^3u JLo j Ja& * 

jp Ljo ij I j— S" 1 j_> ^j U Jo ^ l^j j— a I 4 > ^ ^*3 J Lo j I jAV * L~o I (_j ^ 

^ojl3 ^_j ^_^j jL^Lol ^^ w\_aI^Jo ^IojL LoI .^3j JLo Jj-^ ^ 

. ^J3 J Lo j I jA& * -L> Lo c -AJj ^y >wi ISsj ^ 0 1 

^LaoJ^S sA-wo .jjwwol ^cj^*_j ^/JLI ^ 1 j&-LJww 0 jjt> jj^ yy ^5" 

^La4 >1 yysy* & t^«Ig »,m 1 3 ^ jl j_j 1 1 JL-jo c jLw5 "y jl b LaJIiJ-ULo 


JJww04 1 JliL y j LLL tL^J c—4 jS' jl ^ 4jLo c4jI-L o ^jLo-Jo 

o-UL L-4j ^LLL j 43 / ^LL La cl) I ^La jljj^ jl 45" ^jLLLjl .-Llo^j^l 
L> -Lq-P LaJL j-\jLu 45" -U5 "^y JJj yLj lj JL>3>-I y> I l_A(jl ^l_Aol^3wj^ jl 

oJ-\j 2y>-^ j^jl jl l^'^Ll ^*-A L^JJo .Julo ^^ ^y 4_)wL*_> JJwJo^5" jl 

4J_p»- 1-L_>I ^Iaj>-4_) lj 5y-^~ (_£LLj 1 0 LI y^~ ^—o^ jLL5" jl La jl 45" 

^p L JjI (jL.*ul ^Ljl5Lol ^J3 JL- JjAVj L ^j2j .-UJoL 

c^-a jLS" jLal 4 J^S" ^jj I JLo ^1 j t-Lwoj 

a 5" ^Lil ^jLLijI L 4_>- jj^aj 45"j^jI .-L-UJi -\j-bL LaJLjJjLj 

jLjLS" L ^5jj &y ^t^owA^I ^ yy^T y^'') ^ 

y$\y 4j jA I 4_j lj (^^JwLo JJwwO 4_> l_AJljj-\jLj 

A—: 4S-^~. jIj (jjl. jl.(_5-> (jjl&jJlJl j! ^_SL .-LjIo-Lwwo 0 jL 
L jAj ^vwi^jL -o ^ La JLj-LLj jLj 45" jjwwol o^L L)Ljo La^jAx5" y^A 

.*Ajlo-LJo Ijl>- yiA ^1 ^J-o JLo jJaT&V 
oijS Cjj>t ^ ^ j' 

^igj jl i-\jlo^^3 ^0 ^t-A jL-^j ^ t-L yA ^a o-LwoL) j yol* J ^5" t-L ^y 

j*-° i^jy. ^yy^- 3 6 *-L ^y yy^> LaJIjj-\JLo jl 45"^jjl L ^3*-LjojJl5" 

L 4_-_^_5 LiLo 5 yj y*~-> <—**$L ^3^XjLo \ V(^ * J^5\jL> jj. Js? 4_> 45" ( j^_J I L) 

JLwo j!^__a\ * * J^1? 1-4^3 c(t»_^5L ^3 ^XjLo ^ 9 "* * LaJL jJjLj 

LA(j j-5" .JJJ_JjIJ_> _) L ^*-3 LaJLj-LL_) 4_> (JJww^o I_A(jl yy 



TV 

^La^JjLLj 1 _A jl jl 4_S" [s>-A _) ^ jJ>-jl ^jl_P j3 

.Jjjiwwjk o^ySi j jSj^^ ^LajLp ^£jIjj^ 
jj y\ 4j L> L*j jLwjl (^l-A j y*~^° jl !j 1-AwLJwwa j-A ^JwoISsj ^_^aI j^*eJ /! 

j w 4_S” ^3 j j y l_A ^j jS" j£2 A _) o jj j A _> JjLj ( ^ «> ^ j Lw) 4_v£? jL_>- j y^ 4j 

y> yy^^ALp^ ojLJjl 43/ Abjy-0 jLaj jjJ I ^b l-Ajl j*Aj jL»3>-Lwd 

4_ ) y*> jS-JUj yJlyZ-^il i^jAbb-j^ 4_o_o ^Jbj ^jULol ^4_L>-^jj I j^ ^Ijjjj 

jjJ^*jLg->- ^jjl ^Jb j*-a < \ h ^ zS> ~ •^ ww °^ °‘^J J . 0(■*»*•>I y^T ^Xij 

Ij {£y— ^'C.j.'^w’ Jl^ISo l_$Lj J iC31j ^j3ljil jjl jJ 4_wo Ij jLwo 

cJj ySi L? ^jl—«^S sj (.3P j-wd L) Ojlj^_A La^j ^y 1 ^ .<*3->"LwO 

l »>Il_Jo jL^jl y^Ljy ^a\—Z>- j—a A ) j\jS jl y~-l CjIC--P y~» jjjljjLu 

jl ^j3o 4S" Laj^ww*w3j jJl j3*>l jljj^ aS^J\j>- .C3 ^ 5 jJ>- 4j yy yA^j 

.5y—> 43 j-^-> C->J J) «/ 9 ,^jIA^>- y“**~ > 4 ‘'■—-wwo I oA^AiS ljlj^4j tjLwo j yj^oy^ 

A > j jJak 4 j>- jSl (. „\j-LJo jljb Jb j L*uI y^Jjy j j^Jg L jj y l_A oA j Aj 

^ AS* y^j\ yay& J y^^JjiJyay& (. ^**Lj L^> yoy& jL^o y>- 

J - 1 j^y tjyj l5Jj ' 0L~>l yj <yL*c~^ia3 

jl <S"j^Ji3^jjl .d—wol 0^^J yLSjy) jL«-vJ LoJ^^I (^LkO y < *~^ a jl 

lSL) Ij OjL)^^ La^ yy£jl y*yA tl)lj^3 -\j I yOy> oA*Si d^sL) ^L&ojl 

L^ijl aS JLo j^sLw«V^ jjjI j3 y*-i jj^jj j* 

jLio-Lj jLjvX^-L-o JaA\ ^La^j ^'J* Lo yLi -\jI<c-wwjjjl ^b 

.C^ol 43 y Oj y-£> 

l_j j y<*^~a jl ^wwwwO C^jLwjI ^3 ^l_A4_3>- jl ^jy° 

^_A Ij La jl 4Sj 43 jS” Cjj CjjIj23 ^I_ACj-L^ Ij y La^j yy 5 c jL~jl 
^I_A^j^_jI jl ^jLw^j L^X3o .(d-wJ^I-^—S" ^SjjljjjJ ^Jw^ISsj 4j -\j L 

yy*xj ^ i j^° y**& 4 ^ L$ La j j^o C^Ajj 3 A 


1. Lascaux 


2. Chau vet 



ru JkJ Jj 


LoL a ojjL wo 1—Jo L» l_A(jt—*-^ jI jJ_) ^woL-ol jLw>-L-o .juIo^^S b 

1j UojjLoLi do^j ^l4Jd>eJ <CwJ aS^jj\ _ d—ol ijLw-^jk 

j-L jLw>-L-o d—Abd o (jL^ul ^_d>- 

d*pj-wo b <‘j*- a jd jl ^d>ej l -^ j bol .d— j! jj bAjl 

cd—ol odd jlpl cJLwo j^>-i—«Y/T jl £^Sb ^jj I y dsL 

.d—o| ddb .i b j i_->Ld ySyX-i dd j-^j J ^~^ <-Jb-o J\j&A*s2 )b t>-' J j 

^C-^jiS" tjljj ^£j^-4_>- 


3" 

(^Ijli ^JL; ^UjL-Jl jj jl ,c~»l (^lo-U^—i jb—) ^odidj jbwwjl jx_o 
jbwjl ^\J J ^ j*-* .d—wol ^y^S' (^£4d>- b ^jbboV* jl ^jdo 

^4d>-b b ^jbbo^ * jl bo jSLi td-wol o^,/ |Jlo ^^bj jb—) JolSb 

dj yS ^yO Owdobj ^-wold wO 4_S" dj ^ ) ^jbboj jJ^ L_Sb ^ 

^LJ 4_> deb ^odjlj l 5b) ^M<gP ^L&ddb jl ^Ij^.d—wol o dd ^Jw*^dj 
jl < '—^ tdjj-Lii ^b4 > iL_Sb>-^_S" ^ As >-1 d dd>- ^ Ojb <j j ~£\ 

.JsS^y * jly ^_j J^b_ jjI (^p ^L&<cc>-b) La b-o b L&^wjldwo 

i yj\j l \^_9 CdLp*>bbl cSsjj^J y>y£^ ^d^Jl d«>bb^_J>- (_^®jbj^ 

jL—_wj bo ^Labis'! ^pLio b&jl ^^s^is" ^ojb^^ 

bL) I Sj I^1? b>- ]g«.y/3 _J ^ ^dflj La LwwwO d-oJ ^o 4_) *^Lbo . Jj j-^r b^ 

^IjJ j ^LA idA^^fl ^L>cjI Ij aJlApj j^_5 I 4j^sb>- aS yj I bo I (.JSS^a 

.dwwol <CC>-bwJlb ^bol^ ^jdl^ 

Ij jX o 4_S” ^^-S"b>- jldwo-djl^ d—dA^ olS"d^ jjj I (_^jlj^ b)b«j 

4_i_ bo jd) ^Sb ^ yJsS' jJb .-ddJb^o bo jdJo jbwjl ^bs^l Jwolp 

u5dwO^_A b s-obdo jlc>-bw0 b)lj_^- , b>- ji b-o J^ 

b d—obo b y>\jj j 


b_> .-bjb ^^JloIS' ^yy bo j-L) 4 _j d—^ 

4jb_do ^ol_wol ^ld_)l yS jljl-bbdo j^° b jb-«jl j*-° l y ) I ^S 



Jol&J Y^Y 


’ 0 S\j ^S" ^j^jl 4^ d—o| ^jj I (j I J*-3 J^' ww ' ,u {£ ^ •& >c^Ji .d—o| 

Lo ^*_a Lgju L&tjl jl a 5" ^^_>- jj IaoI 3^ ^) 

.jjddsL> lA(jLw«_>l 

^ Js? Ljc_wo I ^ I o j 1 ^SsCwo ^ L& <H9 L ^ I ^S ^ I o Jj Jj ^jj ji d-iS^di 

Lo j^— 1 _ ^d-*J ^ —v<J J—^ ^j-3^~S>z—) J ^-gjg j I (j I ^ dd ^ ^ *^ J 

O-d 1 1 4jcjo i dj ^^sc<dc>- j^xj dj cJ t—o j ^ ^ * 

j*—* <-£-> o-d>c^j j ^4^_aL>- t -^ J ^S* odd jlSwiI (j jS\ yj 

Sj-*- ■ i J~*<y'- > ^-~i\-*-*~ J^-bd J- 5 ^-~ty 3 eSyy OiJ° j' jj'-SjJi 
^d IL&wLc^jjLj <S" Jjo^a tjLio d—L odj dj 

.d—o| 4Jd)ldj 5j ^ dddo Ojjj d—^ 4_j ^IdU/dulp 

<_Hy d 1 J 1 ^o^Lidol ^Jli jyisj °lj a 5* dddldd^* ^jdp^- UL)L-<i 

4_S” I 4_) ^_j ^_) 1_a! .d_jlo.i ^_) tjl_-wjl ^dld_) di_>1 ^_9 *j| 

^ 4C3j^_^o olj ^(_£^ L$33 ojl aS” d—^ii d—ol j jS^Lj j^tjZ**>l 

Ij j\y\ s jjj\ 5 ^jj I ^ od)Lo 0° 4d_-4w& 

^ ^_S*4j>c_JL_) i I 4 j d ( jIj^jL>- jl ^5 sj ^ UoJ^LoLi. 

d—^*.31^ j^ .ddJil^wLo jldo yj j' tjldddL)!^ 4 S" wdoL>cjl 

J ^ (J ^->e-> ^ Ij ^5d) I5d> dj ^ j*-* ddj 4^" dwOj ^2J 4_) ^jdo 

L(Y j jl^>-ji e5Jj (y^ 3 3^ Lj(^ : -^y y^- 1 ^ J-^^> 

^tol-L-t 3^j l j£ 3?Lojl ^ojjj j tolo y 1 3 

4_^- L&^jl uS\j ^jj ^jj I L j&j 2 y^r y^ 3^ y^° 

Yxyb 


jUJl yUoAy 

UjjI __vjl y^ _a 3 _ ob _jCu 3bu_<* _bjb ^b”jj_>1 3^ 

jLb!» :JJijS’^yi Ipil 4b ^ISbl^jy jL^di tdjlo^tjL—)l ^L&4J^S^do 
^-“-“J- 5 ^■ 5 ' d yjy «C~~o jtjy~ ybj eS3y 



nr Sao) Jj«Xj Aj^&s 


jdi jL$._* j c3jl3 djjli_> jljj_>L>- jSi>s L jOS jL»wA L*3lj tjLwwol .cd mwj 

^d_o LaJ,) ^_9 jl Aj2_wojL_9 j (J jjIJ. _a j J jjIx_ A jl0ddol3 aS 00-wo| LdwA^j 

^SJ jj d-wJ jJdwo j L) ^_a j d-*^*> I dj La Lwo Aj Lo ^_a ^jj I . oj 3 jj 0 1 ^p do 


jL^_o ^LaCO jLLo ^_>-l j— * ^L? aS ^ 0)3 j-* L^jjol < ' J L l/^ 5 

idlodd jj ^ol3 jjJs?Aj La jl yy^a ^Laaj jS^do j La jL~ol 
j I L^O . OddwvwA y L^*o I ^J IjLo? I J - /2 >cQo dj LLo? ^ I OS' |t_A 3 ^ws<£? JJ d L 
jl_oj ^dljdl j jx _o ^_Ja_p o_d>j L_j J^L_>jl j3 Lygj>- j coLL^? jj_>l 

j3 .dolod_ol 3j->-j4 ) i_SS^ jl C-JI^o d-wudS' 3j)^ i j cdjj^3 ^jld^So 

l—Ajj^y J jtaljjj ^SJl jl ^jdo jjjdllj (djjdd>- OjjjAj) jlSj^s^j jLwO 
Ij.,^>>d>3 y^ y° ^d° jLi3j 4_> 4S* 4_>-jl .Oj y° ^-LjO^ ^*-dj 

j3 clwbo .3jl3 3jJ>-J 3ljjJ <^1. jl.^3 j3 A^ d-w»l odol £_<*_>- ^jlpjLi?l j3 

j3 3 j_>- 3jd>c^o d-^-wu j Ja^>c^a j3 Igi 9 La jl t jldolo jS* jL^*o ^Sdij J jl? 

I A jl jldj ^_9 A_> ^_A jl aS” cJbjj^Lo ddl y ^y .^Sdl jld3j Ij A-lajlj 

cS y ^ ^jld^SJ j d-~5l y aS' ^jLaajjS" jLwo j3 Lgd .3jd>^$o 

I La4J>cJ c jljlojldwwj J jljOj^J jl (_j^° (.OdS'^^0 30" :> “ j'JLj^ jl 

jl jLdl a jj ^yry-* d->Lpj\_1^1 ^_j j^j_sl MS' OdS'^^o lo^j Ij d^w^^3 

°jO O^i- 5 j' J J J 

^Jl^j 4_j j I Od I y Ij y La 4d>- ya I J^d>- . Ju j j-« Lo ^ j^T L) LJj 3 

3j_J>-j La jl ^SvJoj ^4_olj j3 djLpj\j£?l jl 4S" jjj I L cddS ^S\j 3 

j IJJ ^Ssdoj J^“ cJ Lid I ^*-dw«*ww*> j I aS ^ Ip jLl^ I ^J>cJ>- . 3j IOJ 

3j_j c ( j-w^Pj-J .O~ol 3jwL>c_^o jLw^o jljjjl__>- j^-^"l jLw« j3 t3l3 Jlidl 

^Juj ^Ly£?l ^A_d>- Aj ^SLdA^3 ^ La Add j>3 1 j djlpjU^I Jlidl La jLwjl 
dj Ip jLl? I J lid I y L I y y I Aj j*j j L j y jSJ . d-*-w^ I o Odj do y Lw«j I 
Jlid_>! ^ 3~^~ -d-i—S jl y ^d>- aS^j L>- lo tCdw^l oOjLwoj cijL 

.i»dwwol AddLwo cidO^0 jLj jSJ aS o3jj L ^5LdA^3 d3lpjLi?l 



r\f 


ijljjjl_>- ijL-« j3 JLZjI L j3 UIp Ij (OLj)) Lo 

j3 Lo| .((Lajj^jj jLj)) I^-ojoJ^o jLlo ‘pU'Lf* y? 

ij I jl &S AAA^A ^i?Lojl ^JLww-w^) t_5\J ^Ijl3 LgJo ljljj->L>- y* I (^4-o-A 

c_Ssj ^Sj^jL-oj o-J j-j Jjj I 4_j .AAS" A-*3Lj3 J AAA*>^j2j Ij ^%ojAp Aol jj ^a 
4_) ^O ijLjjjA^o3 J J->eJ JjL)^« l 3 J-A^ j)Lj 4o Jj Ao AjII^LojI p-Lw-wO 

^AjLo 03 j^-< 1 < '—S" A—wol o jS jl ^y** ’ A L-^ L_a> ij 1^ j .3j-A tjI 

.AA-wol o3jj 4_>cAo.^j La^A*)Lj ^jj I Lai cAjjj^Lo jLj Lao^jL-oLA 4_> AASj^o 
l_j 4S" AAA*wA ^ iJ^Lo ^oJJjj ^l_A4A>-L Ailj Lao^jLoLA aSJjJ I jj 
0 j Ljj j 3 -U_) I jj ^00 La ij I JJ 3 4_> . Aj ^ I^3 Ij j^>ej Ao I jo La ij I 

cAj3 / ^JAjI lj L)Lj Lo jlS'U dS ^jj I jl ^o .aaS" AAo>c-s^ aaj iAS L j oAj I 

jL_^o iA__)3jjl 3jJ>-j4_> Ij j)LA3 4 j L)La 3 <*—->Lljj jl ^UlS' ^jIa^S* 1 A-A -0 
C_$sj ojLj 3 3 jJ>- ^Ajjj^Lj jLj ^jj jSo .3 j«A Ij A-o LS" j Jj 2 J>- aSj! jl ^Ao 
^-Aj>=j j 3 ojj j4_j aAo>-Lwo 3jlj j*_o AAj iA-*^->- j3 Ij ^oJ^P ^jAo jS* jl-A3 
l sLaSoI j*_o jj->l ^L>cjlj^-o .(4_la_9L^>- ) ^ JJ OlpjlLl Ifl**/? ^jl5 45" 

. 3 I 3 jlSLol ^jIp j AjLw^L j cCjLo^I tj^l ^ ^5* 3 jj 4 A 3 L 
jL«j (ijljlAjljAvo ^ jlSAj^) ^Sij^ > " jljtao■^j j A < '-^ ,j -Ll 

^jj y ^y 3 ^aL_) j! ^W>- UfeijLwjl <S" AwOj^a ^iij4_) Lai .iJA-wol iJ^lALa 

JalSC 4_j 45" Ij 4_>-(jl ^olSLjj JUS' j3 .iA— wol 4A3j I ^3 jL-«o d->LI 

j^>-4 > coA—al lA—^o34 ) ^1 ^ojl jSLwwJ jl Jj? jj a 

L j3 ^jj ijr^A ®!j tAj ^jj w\JLi*_a L- 0 L- 0 I aaJjAo j3 .^-aS" ^LcjaoI ^-ol 
^UjLi' Ij l_A iA—wo 3 4 SI ^>- 1 iJA-wo I 0 3 jj j^° A-Jjj ^ I ^ a Ip 
^ l_A j jjl^L- wjI j .CAw^>l <Co>-l o J 'j' (1 r-*J °b j' J lS^.- 5 

^Aa^ol _(j * * ^^5\jL-a ijLJjj^_a (jL-o j) j^Lo>j3 ^1? C-^aliC-w^l j 

^x_a L Lo jJZj to3j^-> i_5j^*- 5 |*-A I j3 J o3jj i^-^SLa 

Ij jx a ^5 s-«»wAj>- AJoj <L>- IjJ Lo . CA-wJ I 0 3jj j) Lw-<iwA La o^j L-« LJj 

j 3 c ^ 9 jLo>-1 3jj-o Jo L^wO j^- 1 ^ C-wwoj 3 ^ AJj 1 ^.o>- j-a j) L-o / ^A> 3 ^j 



na Sao) Jj Jj 


jl 


Lp y> Ao>- yj j*-° AAj j 5 aS" AA> j l^A> I y I o AA I y j jJ^ Aj yj 5 j y& y I 

^jjL_j j j_SUj— S' J^->“lj—* J^l^ jl ^l-b"jA aS* cAiloi/ Lflj I ^Aaj 

. Aj I ALA I ^ Jv*-<3 AAj ji Ij Ij y y ^jJLo A-w^*_3 yo L) La« Lo I -to 

J ^_) JUAjI Jj>-Ij-* jLwjl ^jAj AA |AS" jj^2j y> I 

y y7LA yj j«/2 •> c AA> Lj 4J3 / AAj j^j? ^ I AA-o yo 

a_S" tAb j—i jS CjL_jI j La j jj ija* «« lg ^ a yjjjb jl ^Ao yy~ .c^-wol 

jl c~oj^ aSLL iCA9/ ^j-> < “^ J ^j-^^^-A Aj Lo b 

^Sljj^ jj^- t^o j-bb j&-> j^ ^jAA c£ ^ ^Jb\A> ^ !j La jl aS' CAwol 

4_S* UL^Js ^yL_3lyj>- CjjLiA ^IjjI La jl .JjjLwwwA ydo ^LaC-woc<>j>- 
jl j yA\JA ) 4_S" Aj ySi ^y ^JwbjjA ^yJ>e_wvAo ^jS'y C_SC_J jl LJlp 

U^JjS' jS^ j jjj-Si j-* js eSJJr~-“ eS'- aA - , j^' b iSjfij* 

jL*»y^J ^LaAjjS" aS" JJJLwwwA jl jl ^S"L>- ^jL^o ^LaAjLAj .JuloJS^ aL?L>-I 

AAb ^J-oj>cj AA I y ^y Ij £ ILwwvU ^-Lo ISj CA I y^XJ Is i! 9 o 5 yL~*S Jljs- 

< 9 jaA j5 ^I_AAj jb” La^j I j y LwoL^ol ^ .(j^S" oISsj ^ ^ Aj ) 

C~~jj iS'^j-* Aj-*b^-j j- 5 ^j^*-° 4-S’ 

j ^jw«L_So 4_S” J^S ^-a >Xa—) Ij Ij ’j— 3 j—’ I (^lo JJJ^^Ia_sI .j^cS^a 

aS" 0 -LJo L^s-c_ 5 1 1 ^ jSj I j LgwA jj j*j La wLJwwO jj& j LwO j ^ I j Aj jS" 

.AA^^yj ^JJ ^j^U- jljbo yy jl ^jL-wO jjj^ J^ 

w w\.«.«. .w-A y£ yA jL_mJ LJL^* ■ o I ^ 0 mL<*J j j« ^ La ^-o. C>~ 

i jy>- yklo j AAS"^y5 0-9 Ij ^^Lv^I Aj j5" ^jAAS^I jJ (^oj_^ 

». G—SsS ^l__AojljSLww<) j^ ^^lj_jjj yA_>- .AuLjS"^_« jj^lj^ - ’^ Aj Ij jl 

^JJ j LwO ^ (( ^yy ^*-)) j Jj>c^>-A I ^ yjj yfe li^ j iSCjo I <JLa**a**aS Aj 0 AA 

t_5j Is a 9 A«*/2 9 A-w^*—i IJ J^ I «l .J^aj^j O Jks^A ) y 2—5 > j aJIj 

^Aj ^j-^5 L_$C ^j^ _Sj jLi_« .iJAwjI y L_^lj^_ *7 ^^L^-AjI_ >- 

y l »/S >t—Z.a ^cjjAjA > Lflj j—3 I 1 j-^ L jL^-Jo jl ^yyi^jyi jS^Zu^jJl yZ^ol 

^5 jl^_S'U jl I A* > j tAAAilj o^b J^lSb ^ jLwa j^ Ij jL «j/ jl 



LhJ J 5 J ^ ^ a ' _ 1 


J .JJ b 


J _HJ 




j^-> j L 

<d_Jj|^ 5J—^~ J ^Lol—S" J* _ ’ ^ 


^_> I j Aj ^_S" JC- _ ) I j3 ^jj I j^j lj j^j 

-*r j- 5 — -' iC ~“ J -j 


iS‘ 


jld«4 


L&wLJwwo j —>a ^jw«l_5Cj 4_S” j^oL_ i (j I jl Jo Lj 1_« 1_fl| .C-. 


^ A A. la l a oS\J j $ 4_S" c j) l_/o j d* > j 5 ^is>- Idd Aj yS> ^ ^laj>- -Uj I ^ 

^0j*S> e_)j t—5 so ^4jILo 4 > lj (j I aSsJ ) td-*-wo| o J Jo Jj>t a L 91 jX >■ 

.^oj*-^o j\<2 j)l j)J_S1J j S* _:>- 1 > ( _ 5 —? 


J4- 


jL-Jl 


<_ri 


1 _U_) _U_) 


j jy 


-*^C»0 J I { ^ yWLvjL) 


o ISjb j 


.JUbU, 


y 5 


> o wL_woj CjjI4_ 

4_> . c^L) ^laljil ^^3 ^i)U V* * Li (j * * jl ^yiSoj^ Jo JSi jLL3 jjj 

_P d J J J) »/? (j i »»« ’ I _'f ^l-d > 1 (^ >~ j > jj J I 

jl _> j^^-^t«__A L&wLJwwO ^_iA J^liC jl 4 _Lj>- I . d-^-9 ^ 5y>-A j 

LaS jj j—A .d-*-wo| 4JdJLldj d-Jl-^O jUdl (^Ij 2-) tL^ijl j-A 

A > id-wol o J J JJo l_j 4_S" wld_w_& l_A4j S" C ) La^*1 jlSj\ ^A ^ 

^>zs>- Ij31 I d-jiSjJo . -\j ^ 4J3 L 5 j) Jd> j) Lwwo I j I jjj I 

t-LwoL>e_)l yjA Aj aS 5 (J^l ^4_L>- jjO J^Sij jl j*^° 

^jj Lol (.5 / J^Jjj ^J^Saj jLwwvU JLo j)^j^acSsJ Lo^ j2j LajX. Sj - /^3^-A 
^jl__) ^^Lo^oLwo ^ * * * ^jl A* * jr 0 ^La jiSj-/ 

\ * 4_> jj^A _> jj^4~jjJ*ol (jl—**ol ^[^->\j-^> aS^jj\ Ij tJ-d 

lj j^y&Ao wldo ^l_A(Jljj«Ajld j*^° ^dJl . J^^jj l^-^Sjo ^do^oL-o 

l_A(jl ^|Sj_A ^LSjj^ JJ^^o Aj aS ^.J^Si^a JLo^o Lwo ^ ^ * 

<CdJj|-Lj ^J>c_J>- ^2o jl ^jlw\d>- dJ^Lflj jjjA^Jo JjI jLol j^° ^ ULo 




rw Sao) 


lSSJ&j3 

jl 4b" ^jLajI^jI cbbjb" 4 _j 4b" wljjb L)L—j! jl ^jjL&lo ^La 4Jjb" 

^LajI^jI ^jj jJ ^^o_> .~Ulo-LJL ^jLwoLwJo j wL>- Ij 4CC 


wol oJjLs l_>-4_) LaL)I 
J_jjb jl*_j O^^AII L_5CJkj_9 4_> 4b" Jj LLjil jl oJa! CL—*04j ^SC—j 

jl jjj—«l ^j-bLJ 3~~* 0 _"'■*’ 4-—olAb" ^ LjLa j^ajjb 4 _ > bv_>- 4_) CL—>e-> 

^J-)l_i j^._ ’ ^p~-*-LuL ->a ^<j j_ a j _&bjj j _a tjLwo _Jcb 4b" ( jj I 

j A .,A—w«jL—jL-A jlj_jl J,) I ^o-Ljb*i Ij ^j.**.~.*.-..'»—i})i2j j_A c-L)lo-Lwo 

L)LJj_jl | l_$LlaI j 1_&ijl 4_b" Ij yi^ _) ^L_&j!j_)l ^jiSj\ 

^OJJ^ (Jl—d ljJ^b_d ^ /(^ (Jjl? cbCjkJjJ I aS^ jJ I CL—fibbjL .Jjlo-Lwolj 

^y 4 CL—^1 0 J—) ^ sy—^~ ^’ CIjI j—* ’ ^cs*y^°J A 1 -3 

oJ_o L_acI 0 b_o ^jL_sIj^_j>- j! >LJ ^Jul ^LaCjjLzj 

4 > A j—»> L_^—A j_^ jJ 4. 

y L*,**, ’ I 1 0 j lj^\.>i «*> La <l^3 L 0 


J _A’ J j J b'- s ' (*-* tin'j' -^Pes-* 


_jj ^ L>c_>1 j _wo j cl-AjljjAjb_ i 

cb-— a^ l_J cl->cj Ij jl ^LajI^jI (.^jaU^ (L)_^°Lojj^") jj^4 *JL)~l>I 

_j j j-.ljLS' jS" ^jl-\SL«lj ^^woLujjl 

d»3L_) 4_S" ^jl_Ajl_P jl ^_^>-jj ^-woLujjl ^LajI^jI Ij->" I .-Ulo ^jj 

jjJu_A c-L_)lowL_«l CL—w04_j ^_) l-AjljjJjbj ^LaojIjSLc^j La jl t-Ulo-LJL 


^v-A L c La j j^jLojjS" 4 L)LJjL)ISb LwwwQwA j LA(Jljj-\jbj 


Ij I .CL—ol 0 -LCo 


br^JJ 


^ -\j 14C»Jj I ^ j I jj I (J ^ Lo 


^ojljjlAj 4_j 4-Jjl jXS j'/j-A j j_A j^ 5 4b" CL—o| CL— 

jj}j—A j*— 0 4 j 4 j j oi j_j ( jL^^LjI—o ^ ^ * * ) LA(JIjj Jjb_) 

y*—A J SlJ 1 o | 4 0 J^)J ( V- - - * ^ A ^ ‘ ^ ^ C) * ) 


<J~ 


1. Oldowan 


2. Acheulian 


3. Mousterian 


4. Aurignacien 



T*\A 


JLa ^oV -wo V* * A_> i^la^oLo T D * jl La^-wwvwsLo^JI 

J (.Jj^^^A jLiu Ij ^jj LS" ^j^jljil L_$b ^wwwJj sJj^j jA jjt, jXA 

C->3jOo (.^JiSLo ju ^V'D* <u<\ * * jl ^loljil Aj ci y>- ^U- 

-L—j L_$b ^JLw*jI^ pj A_>-^^twAAj ^p>-l j^xj jp I jp aS" — I 

l5Lj ^1 ^_j 0-1 ^jL_JLj >• t_$\j (J jj»^*_o j^l?4_j ^_A.i Ij ^yLb 

J-^'j-^ j' lSj^VS-! j- 5 L$U <jt^ ‘c5^ijA?^ -^b 

b*_o Cj*~^ t -^ J ^iljj^ j*j ( Homo ) (jL^ul L j.~J>- ^jIjSLoIJ .jj^oj lg*>cja 

lSJJ <jr^b-b j' L ^i'- a J ‘j- 5 '- 5 oL^-> (jlj-! C—l <_£pi* J .iUJ toT Jjb 

j_J& |j—!51 Aj 15C J ^ d^-OwA I t ^j l_Aj Aj (j O—j ^ *"* ' ^ b^-j ^ 

A_S" -l—^-o ^_S\_>- jb" j J_3 j I ^lo L_S\j wL_?^lj 4_S\j I — A_> t ~L— ^JjibwO 

U ^j*_o J_—j . jj*o tl)Lio ^jJbSlj ^*_b£? i jL>ti)l ^j!0-w«jI jj^o 

-U _ >1j^ Ij y _ 3 jL>tL_)l ^_$Co A»S"^jl_oj t^Jwol_Sb jl 

.C-^L) (jLL> ob ^0«J J"* ^J-Lo~LJ JJ 

L^A^ L^ ^La^UI cpJOwj ^oJ—- c5A^ J* cAf^l—oj 

d->L—L_* j>-I j _ a^ ^La^UIj_j ^ojl__>j^ jlwU.^_JL>b ^ La^Jlaj j__j 

jLw« ^jL_^j ^LaiP^aL-— a_> jj j/ ja_> iCj^S" ^jjji jjljbo 

Ij-L o^P ^jlSbjJk J^l^ aS"^j31SCwA cjl jl i^-~'° (_5^^ ^J l_A jLwwul ^ l_A(jl 

jb« Ij ^^LAC-o^b— jjO>- aS"^jLww5" ^a_^js> aj iOb^ bojfe^j Ij jb^jl 

o *^) t-i—>-L— jLbj ^1?L>- jlj^jb- ^ jLwjl 

,<2 ^ >C—JL) ^ y-^~ ^^o-Lp »J!j I ~\-A Lsbo ^Aj>c«Joj^ ^o A_) Lo oj^J ^ol .-U^j^^o 

^*-A ^U- _ Lo ^>cjjIj A_LblwO A_j Aj>-L _ ^I^jLL) w>- aS" 

. I ~\J ^y>tX-) J Jo 5 y 

y^~ J jbo J^A jLo Aj AJL^jIj ^Laoj ^A_bj Ij a5" LaC-^-aL_— 
aS ^jJ I *}bo >w \j ^^Jj>c_o Lo ^jLow^j>- ^l_A^5jj^ Aj L^Jj t^-)jb ^ ^- :> “ 


1. Anthropomorphism 



TM SAo) 


^1& jl (La.^ 1?j_L? j La^^A_S” 4_LoJ>-jl) jLSjjijj j jljl.JjLlwJ jl ^jLwwvu 

j—>j ^T J^t*_A4 ’ j L*-*» LlJi j I j j iw«oL>- jl ^5 sj ^ ojjj*’®! c~\jjl3jjJ>- 

jl jL^o j3 ^ d«wwol oJ^Ji jL^jj yj y> I o jjLp4_> .3jj cJl j*-° 

ilpLwol_^>-| ^4_4. & Lo^ j2_ji j ^S*3^_ww^sl cI?Ll^I C(_£3l_Jo t^j-*>j^ jljjjL>- 

jl-A jjjC^x ■>■> lg d>l Jojl j_S" —a -Aj Li .3 £ OwL&Li-« jl y Ij ^jLwjI 

3jl y-a \ a I tC-3 y Aj jl yj Ij <H>Ljl y-^~ <« fi-L? I jP j iH> L-o Lww^>- I y> I 4_j^^-Ij 

^4sip jjs^ CpLJijLajl j djIwL&LJiwo a 5" .Ajjta 3 j_>-j ^jLwwvu ^o-LJo j_o Lj 

Y (jails’ t^AT t ^A\ ^ JuIojIj jl^i jLofc Ij la jl 


u-t 


4 S o 


Cr-~*J-> Jh 


.OVto T JjL^ lX. j r j^^ ;m^ 


.Ail_) ^1j—* Ij Jjl (jL^ul ^iol-Lo Ij jLaj^-A ^jLwjI (_£l_A^Sjjj 

yj I ^jl-\l)l ^Jj>-I j* L/O 4^j-> I 4^>cloj3 .J-JoL o wLa I .Aj .Aj ojL^Ssj 4lw*Jl y^yu 

OwIaLJIwO ^jL^j oUIj^ j 3 Ij ^ 1 —jl J (J-** (S^^j-iJ 

•^- , ' u&lM f* yJ ‘p~^y 

^LmJI JolSo 

j_J (^OjljUU > ^Jw^LS-o ^l_A<ll>- jl C-^J ^twA C jl ^—^’~ Lv^ jLwO j3 

3 I I ojlj^w& jAj^ jl .n^l o^ j^j 4_Jislio ^jy° t _£ j l- wwj ! 1-3^^"I l-^Uwo 

I LJ Ip . Cl—wo I s Ua > j ^ lj L>tL) I Lj 4j L> I j^j I j 1*3 j -\j I <ns/ 

4_S" d-www-o j LlSj JSL: L^Ju 4_j l_A I y>~ 3 J-^ J LlSj Lj I ! 3 j^_l ^Jteja ^Iwwo^j 

j ^jl ^Sj LLl j jcS o L<>_>- j I jl _jL>ti)l 

^^*1jj ^1° I4_j ^jlS'lji J jLLl Lj I ^3 ^ <._flj jl jj /^a <Uj5L^ Ij jl 

u^jy^ j j' J^ 

4 _ j ^^ j\j AS* * " ■ dC tjl^j J^IS" l-> 

4 OjI— jl^^>- Ij >1 -a j^Lajtxij aS" -LJo 0-^3 j ^ s^j ^jLoj 


1. Griffin 


2. Kaufmann 


3. Mosson 


4. Me Carthy 




JaI&" T 


jj! jL^* Aj L aS aa ^Sjjj ^jjI jL^>- jl ^ <L*JUa^j 

*._*LLj>^ ^j^jl jlc^° ^ ^ t-LJo ^Juli jliil j^SL> 

Ij td*-^l o aa ^^SjAo-w^ L& jl ^^_^4_) aJIjI^S jliul jlxij a 5" tl_A 

jz** J ^-^jl 

^C,\ j—> A-S> tC-w>l 4_jl_j|jSjli_jl ^jl_aj jll9j L_SCj cjjl AA c_fij^*_> j^Js? 

.C-wol ^£l<CujA ^jJjAw« jSjltjl ^1 jj jI a£ ^\s>- t AA>L AAj 


( ^ 4«o -> «■>« <o 4 S' «lj CjAAi- 1 


JISa.1 


^_S" t_5\j 1 a! a jS o A .sU t-LJ^Lo 


i/° <>-' 




^L>c_)l 4_S" c^5 \j wL^-& AjIpIL> IcAj> 

A c— ji liliil j .ijjl^ jL j*A 


CjUsIjJI jl JjIcjjLp L&jLisj 
2>Aw« ^((4AjA)) L&jl 




NL, A^_*l 


jl j-^ P l->r »•>■>>! I^\j—> LgA 4_ ) 4_S" 




-j* L&jl: ij 


^ tA/O 4_j j lA I I^j A)j L^< I j£ i^ 14A« j jj_A>c^0w& <l5si_) c Aj I 

.jl «^?->C-Ao J ^jJj>e^O 


^IA1 «u^j 

4 I c *AsJ ULo l-> Ilj 4j lj I ^J lA I J Ixi J ^ filjAe-d j l^A I JZ\ 

iAjAw& jjL oJLo ^^SjlAl ^LalSCj CAwo_&l ^ jlj^° ^ tlj l_& jl jl ^joLfc3 

j^ f -*.jl 

j* 1 U L>cJo I aS ^wv£? 4_> ^j^ • ^ ^ I Aj j ^ o lj ji J ImJ I 

C-wO A>- <lS" j^Lo_9jA> CA) Lq^>“ Ij jlij I jl 

.CAw^l ^yj ^_y-* 4_j ^l^j^ tJiJ.L ^Xol-\jj^3 ^Ijj ^ 

cSnj ^Ij_sI .(jl jJjLAj j_^- >_;1^lJI) c^jij-J jl JJjLjj ol^»Ji jliij 

j_ww^>c^o cSjjj ^0^1 ^jL>- cSvj L jP1 ^pLaA>-l o^ j^ 

^1 ^jjI 4 _j .C—wol t_S^UL« l-^jl ^jl 

o Lo—>- »wjL>tL)l jl jljujLio^->- 

J ' cyb- 5 '^ J L5^*(^5dJ j' J^i' j' 




T ♦ ^ Jj Jj 


4_S" .^o) ' cJ 4o .AjloAd o5jjj ^_&lo a Ada Ida ^a A)jj jjj 

Aj aS ^Ss^S" j_& ! CAwo I o ^ / a Lo I j i»_^LI2^o jj I 4 S" o ^ jj ^^vsS* Aj La 

I j—>j d j_j>- do>sJo?/ 4 _j d*«wal ^SL^S" djAd c_$L $y iAI-La^ , ~ j 3^~ j^ 

L Ij oAd^ l_$Co*S" i^-wo jjj ^Aj>c_' 45" AjIaAS j 5" jl ji do Lo>- .i j j^a ^jL^iaI 

( ^ ) AjlLwdfc Ij j^S as>z^Sj jj I ^Adi^Lil j ^daj^ .Ajjb ^j->- 

d- 1 I jdo>- l5 Ji5' j ^ I j^- ^5" l '—-Ala^o jj I JjA>- Lo j^Aa J j L a I • I o ^ j5" do lo 

^jj_5"Io j_5" ^Ls><.—<ido? j d->L>AdO (aIja^A A j^TAA^ 5 ) (_yLd>-l 

jlAbjLd j^>- lo I 45" 4jjd^a jj I Lot .^L jj Ij ^j-O?jo jjj I cJbjb ^j^~A 

. d-wo I 4_d3 Ids ^ j j^a j jd t 4 j Ij Aj j*S ^o j I Jb do LoO>- ^ j j-a ^_A j j ^ 
^pLd>~l ^l_Aoj j5" ^1 j3 1 ^ jjj-XO .^pLd^l ojj5" i«^j ^L«^2p! ^jo jldl 

Jo Id. 4$L1 > cAi jd^o. ’ 2jAs>z-4 d>jjo (_£o^I jjLj>- igUa pI 4j Lg-d 

J 0 L_)jl A dwO>e_OJ (JL_O A oA_al J —$Lo ^L&OJ j_ 5" jl 4_5" ((^A)J>-I_^_a)) 

^sLo?! jl5" (_^AJ- 0 ^ AdL^aj^ ojj^" •—d j?p| djAa^a ^o Ajl4ld5"^a 

4j J cAAS"^a do jJZj Ij OJ ^A^ A^° cA^*” J^ 6 jJLllo ^1-Aj^LajjAj L) 
Aj l_di ^d>- .ilA^^_a jlAo IjlA^a ^ a^ - A^ d’^A^AO^ A^ A" 1 1^1^ (_j^^ 
^pLd>“l OAA^* ^1 Ij31 ^aLw L)L_a ^jlSU-A j ^AjA^ d«>LwoLw^O>-l ^L>cjI 

j^ jLLoI 4S"j^_o I I_a| jA^_a do L^—>- <^jl_>dol t._-o I_P- jl 

^l*j ) jljb aLAoA- 15 * - tjLwa ^wvj j jl— ^loj J l^ lo ^jI-Aoj £ 

td-wol J jd OA jJ 4 j 4dolj ^1 ^il 4 j jLo I 4j dw^o (aIAjaLAo jJ>- 1 jL>d)l 

.d*-^al 4o>- IdoL ^ ^al Idij 

Ij ^pLd>“l oj j5" ^JJA" 1 <LoL>-j^ ^LacSC^ . ^Jjlda 

4_S" ^dS"^_a oA_ALda LJl-P d«>lol J^” j\-^ 1 .AAS"^a do jj2j 

0 A 0 I j^ jo jl ^ ^A^ ^A^ ^' c 5^A^ A^ J -^y 5 A^d^ ^ A^ c5^ a® 

Jo Lida j Id) I ^ j^x a | j ^ j Id3 j jj_d_>- l_5o . JdS" <A I lj^ Ij (J I j Lo l_$sj 


1. Hamilton 




JolSo T ♦ T 


y-y ji d-iS* d) l) tJjjl^ JjIjLj i 9 ^1 ? jl <S" ((^*3 jj)) ^1?1>-4j la I tJdjlj^a 

l)l—a j3 Iglu ^ 1 ^JjIj—a L-Sv^t. S' .d—oI jl^j ^»/g>cd ^0 j—$C)I jjJ I 

^Ua pl _ i ^_£3jdj>- 1 _j <l$H) cdo 1)1 y ^^^l<>d>-l y 1 cSsj ^Ukpi 

^Iftd jj 4j 4JC—jIj iljil Jjo ^is>- ^Ao to-LJo ©dO ^A l)jSlj jj (^Iaoj jJ 

jjj I l) 3 I 3 l) Idj ^ I jj c_J y- 4j j^oj t-S^j . d—o I o d-1 o wlA Ido (. filde-o 

^do jj JiCil c dJdJk ^y>e3liaj (((_£ l& ^jA lo)) Ia4jjS* jl—o j3 l_$Co*S* 

^j1i|^_j>-jIj>- ^Ia^J—SIjI jljl jl Ij jl j -\j jy-^y> jj c5jj_j ^dojd" 

iw—)l_>- jl cSCo—S" ^-j—J y— 1 ^ 4—^ ^j-^ •> sijdpl *Aj Ij 4dll) dddd^o Ia j 

Js2—o jj 4^" d—ol ^jL>- ^j-wolj j l51jj_>- d-9l>j3 (^Ijl ^Pdsllij 

^✓o lo > J dd> 1 d_S* y 1 j_9 1 j L_) (j 1 jj ^1— >- • ( ^ jd> y* ‘d? ^p Ia <do jS" 

4 Jjj2_jj jj_j 1 jj_J>- Ij ^d—)j^A Jj2j1j^_ jljldl>- jl—o Jjldo CpILjLjjI 

.3/ ^du^jjl? 

31 j$\ d I ^y ^jdj d4j_\ j4j jl—) .ojjl (J^j*j il y \ y\y j$ jl*9j 

^jlj>- oj j-S* jjj3 j3 4_!5” ^Lldo j)L>-& jl ^ploJw^-1 0 Jy jl j+j 

^5\j L_) ^ * jyij y^ ^ploJ^J>-l ^l_Ao^ ^ .-\j ySj wLLoo 

yX>yy ^ J (.X^Syi 

0 ^^_j j l&^lp^Jj3 jl oJu^l j^j UfcwLJwwa^ jjIj aS 5 / -\j lo 

Ij .d«wwol 0 ^y Jl y^a y^A 4j j*j l_AojjlwolJj jl^o ^ Iw^P .Cl—^<1 

L,C? pl jl Ij 4 jL_)I^ jlljl jllij 4 j ^jCj Ij^" -\jl 4 JLwvJl y 4jj^^>- j^_51 

CJj~o JLSloi j^j jlJj^ y- ojjS" JyT ^ j-° l^o_^jS" j-> l^ 1 ^1 j^l 4 j ^y 
^L>cjI oj jl ijj^1 ^il 4j Cl—«—> Ij ^jlLl yi j>- jl y 

^yr j 4 -! ^-~- u l j*^- 1 ^ lS y' 

J^l j3 (_5jj>-1 L_Sj 1<CC>-1 0 J^S" ^ (( 4j l& I ^*- ^ J- 5 * - )) (_5jlj>“ I j^J I 4 j »\j I 

,5y^- 1 O^Jj^l 

^/ jl) Ij ^1)^°! jlSjlSlo 4 j Cl—J jli)l 

4j l& j L ^ ^ ^ 2 IjCj I L? lj UcCj I 4j j I Cl—) l) j I y L) I S -LC> j y^^o j 





)L>cJl_)I y j- j^ jl lj jUljI ^y— 1 y-* ^ -Aj 1I y~ c-AJlo3j {y ^ 

jLi .»*+<(2 t i^y*' ^ ojlLI i~ll&3 03 ^S" 4_^>-^-> ^*-wJ£? 

jlA_9j jl (_^“^ < '~^ d—Jo ^jlA_jl y ^ _ ° C-w*j4_) .d-w^l 0 w\_Jj 

y> I j 3 . J^S CAo U^ c_j L>cij I j Lw<>~jj 3 ^ LSj 4 _j d^ww^o <\J L I ^_>- y^~ 

^lj\jy -> j3 <Jplj_S" 4 j i3 ^_j wL&! y>u y^ y ^Jw^>cjI ^ d->\jy j.Jjl y- <\Jaj|j 

Cjjli_) jlSolSL) ^ jli9j j (_5^j ^ j_^j3 jlxij ^ ^-^»l y* 

4y?j—> ( Jmw>c_)I j 3 45" ^i^L^I L jLlS" (jjL->-l j^l .5yS>y Jjli 

J \S ^SL- > ^o Lwd J iLj I ^ 0 L_! I J 3 ^«wwP C!j j*/2 >~ d-o L_SL>- . CSwwd I 3 l ■ j^O 

jl 4^" CA-wwj jlSolSLo ^jl jJ j3 jIAjI .3lj CSAwwd jl j^AjL 

. 3 yS> ^y*J d-o L_>“ l^jL>eAjl <s_-O L- 

j' lT^ ^_P" -^'y' ^I^Sj&l J^J ^ 

jr-jl LI .o~j oijj (Ljy) ^3yy ^jjL^I J^lSC j3 ^woLo! ^L&4 jiJj>j 

l_$^j ^ La o j ja I Lo ^-L^p ^ ^ 3 ^ ^ 4_> -iij I 

3 y- 4_j 3 ^y- Jl^ISsj ^j_ jl tjL>^>- I .< _ 9l_Ssj Lj ^^_A^Lo ^1 y~~*> 

4_*_aL>- ^3 (jl^L a4_JLj JjI ^4j>c-Jo Lj^j (_5^^"l {_£**"* 

4^si_) c^J yS>^y-> o3lj tjl5sjl5s-o 4_> d^wwj 4 jIjI^SjLXjI d->L-oL_v_>-1 lj Lo 
^i^Lw-wO l-Aoj^o I (jl .^jjy\^y cSCJfc y jl ^Jj[j ^Ijfeoj^ol y jl lj jl 
C 9J & ^ y-^ 3 ^^ _P~ ( - ^ < '-^l- , l *-Xj I j I 

.jlSsjlSjj 4_) !^_ol3 y> jJ j^L) 5 

<.—<Lx ^ j d4 -) Jo Li j\^o Ls* j J.SU ^—!i" 31 ^_91 j 3 4 j L) I jSj Lo I <Lj Ljo I y> 

4_S" _ y> 3jj—> ^ ^ **■>S* l_j l_£ ^jljlS'oli' .J^S - ^ Iw\^j 3 ^^o*j iy-3 ^*^**~^ 

.d—w^l o-US"l j tdo-JoAS* c^jliul (.3 jLwwjI jl y3>5y>-j 

^3 j5 jl jl 4^ J^Sy lP3l 4J|^2» 4j^»J& ^3^3 ^J>- ^031 jiL>- Ulp 
C 9 j\j>- j\^a IS" 4S" 1 0 -Aj 3 lj ^ 3j I y Lo I . 1 3L**-*> I 4JLi 13 lj y jL^>-1 

lSsj jljlS"CSo Ll>- Oi 1 3' <_£j L-w^j . -\j 14JLJj 13 ^P LoJl^-1 wL^? J^J 1>-' 

j ja i I j_) ^ 4_o & ^ o 4 j>c_JL _)j 3 ^ c J_JJ 13 ^ I 4 j Lo^ ) I(j^^T 



jais* T ♦ T 


.2ySjy> l 3 jSC^ijy LAjl ^0jlj3 aS" I jL 

j3 JCol y y* La jl .Jbjb jl J$ <. -l 1 ? ^jj I yj L>- j3 y y*^> L>1 

.( jlSllSlo 4j d-wwwwj jj-3>C-<>Jk ) -AJJ-S" Iww-S' Ij ^jww^l <-_S\J ^jAoj^O I 

(J y ~&1 j I j 3 aS (. l$\j jA I j 3 ^31^ l y 1 - 3 J l I j 3 t^£j l$C&jj y*j ^ bwwj L) Ij^_* 
4_S” JjLw*)j^_« CjL_jU _i tC-w^l ^3 jA 0bwo j3 La j y*jy° ^3jL3>-l 

. 3 yS> ^31^ ^o Jj |y yAjyA I J-Sljo y I 4j^^^- 

jL ^^—j S^a L) jl y 3 jl 4j 3 j Lw —j I ^3*)1>-I J^_sj?l jljlwli 


^pUipl^ j l5 3^3 ^jtJ ‘^^y jj^jj cP^j 

^ c_$l i jLulS" lJ^ l*-* ^SH-^4 j ^ o3 ^^y ys>x^j jl>- jLww-j jlSllSlo 4_> 

(_-1 y+>y \j j y^j y* I ^ -AJ-3-wA yj ^1° I y& L^X3 • ^ y* ty*^ <-_Slo j I -AJ-j 

jl»_& A _> <Z-~AjS yj jlSllSlo Aj l-3w^—J JjILLo lSLqS .J^lSyA Ij 


^\y j-* I ^y^J l \y (_j L ^ > ^ ^yy* l)Lwo 4_ol>-^3 lS^S yy>- 

La^-I 5 *” jLwO j3 .3 y ^-^ /0 jl ^—j ^->Lw-jI (_£l-Ao ^y jLw« j3 ^3*)l>-1 

-A3A> ^y aS Cwl^b 5yS>-j Aj iLwo^ 3 j Lw_> I djiljl y l l_A jL^jl 


j y*A^-\ ^y- 3 j^l j! j?y. CjLpI^^>-I j La^L?- yj 

^La j.^~ji i aS y ^I ^1 j^j o3 y-i ^5jj_j jl_^*u cSl <»S ^^-*1 y~y^~ 3^ y 

.-l ySi <Cj>-LwJo 3^3 y oljj)) ^<1 L»<iLwJo 4 J y 


jjy >I l j y-* yy+& 3^~\ \y: (S^y. ytyy^ 

y I aS t»LJol jlSllSlo tjy~ tl ^ ,ww0 ^ o^LuLoL^- LJ 3 

y L?-*^ \q*/2>\ aS ^P-laJl^-l ^Lu J y^>\ \z..- +>y ^yjSjAj ^£j\ jS 

i ^ j .^i L j- a yy c3 y^ j t L ^'' y 1 'yL$y)y. J^ 5 

L_J Ij ^3*)L_J^! yjy*a\ yVy>- C_SjjJ jl^l .C-w»l 43 j\y jUls3 0>CJ 
i^JS>Iw\_«o 4_S" p-A y L>- y J j J .JjIo3j^Ij 3 l^^-l C^Ajy-pAj, ^L^J <S^JLSyA 
tiW- 5 j- 5 L y'-S-^" iJc^- jj jl ^ C«A-)lo3^«0 y3yA 


yAdSijS cy LaL 3 J 0 I jl (jLgj>- aS" ^-wJ^l jl^^Lwol ^-ol y ^y j^^°l (Cm 

5 J^> b—® b fj^ cr“J^ 


4_S” y wL_ i -Aj I_> c3 



jjjj ^LuJl 


eUi JS* j£\ wLi~_& J j^\ <^ljb US I j jlgj>- ^Ul^ia 

. ^*J 10 ^ j^j U (j I JJwO Ij ^ j*o^*-o Lo 4_>-/! t JJJ3J& (J jJLx~a J j_>- ^_jA 


j CjI—pI jL-2-\ Lj c^-woI 0wL-Jl>c_) Lo 4 _> Ij cjjjS I U ^o^Ull^j-^ j*-o 

4_> ^SAw^jIj jl ^jj^iljjj jj!?4j ^^r-JJ’j^ j ^%_jo ^UcjI ^jIjI ji CjISLAiSI 
j^ J UojlS j^ 43*Jl jJj ijljJ-’U- jl .^jI43L) ^j U j 

(j jA_S1_j (j Ij I ~b L_>■ j I t_5\j ^ j—Jj j—o b> U ^_As I Uj 

j^*-I (JU*> (j * Ul .Jci' I-to ^iai-wo c^*_A? 4 j tjUwjl ^ojIjJIaj <LLwvJl jJo 

4_j Alois' 4jjjj AS” j U 4 S" ijj~-*>l 0 -LJj jl^jol (jj^Sljjj jj1?4j 

0~LJo ^Uj ^jI^jS jUwvU (^L^j 4j cl) I jJ 4_Ap ^I^j Lo ^U^jJojLj j c^->I4JJwAj 
j! J_jllJPjL_P tJ_jl4J_Jol J— si J —> Ai Lo ^| ji jj ^o| 4 S" ^jL&4jujjk .C-W>l 
^jIl-o jjLJ ^»jlA> j lSjj-^ j->AjijLlj ^jLwo jl As>- jl ^Xwo ^jb^jo 

c/^l ‘'>* -^sVj <Sjj j J^jjU oi^i^LS 1 - 

j jUAS” _ ^JwoISo ^U0 j-o*j j U>- ^ULA^ ^^ jj Ij 1UuI 

j jAs tU^Jj^o Jlo ^pUjj>-I l_51jjjj1j>-j ^UoJj-\j j j-gjg UIa3_jljjjU- 


.(?■ 


( jAJjI ) I^ wL&I jS>- ^ j2 Ij jAlS (J1j*Aj>c^o 


lAo j^vJ ^0*X*J ! 

(J I cj . ^ ^^la-o ^ 0 Ao I ^ 0 j Ij j ^ j ^ i^Ap I 

J ^ 5 J^-*l p-wwvU2j 4j £ 4j (j LwJ I ^ J I ^ (J LoJj>- I J w\JL>- ! -Ls-O^J ^o 

Ia j)bwwjI .CA-wol jSL-p ijUjw^l I :^jb ^jj>-j ^AJojj i„j|jj>- j)I 4 j ^woL 

Ij IjA^*»l ^41bo Ij 43 ^ U>lg 9 jl ^jUoISAs^jj j UljLo ^jjUj 

ljU Jo I 4 ) cJjU > o-\—)j -L_)l jJ__jj ^JojijL-wvul ^jljljjU- Uj)l j^ 4S" 




1. Ehrlich 





4 £ a ^jLwwjI ^i-&d--v*-o^- jj-o tl)^ y ij^jil .-AjIo^j^I 

LaLj>- JLwo jlj_&^ * * i„J*)A-j>" ^_!SI ^y>-j 

oj^^>1 cC-w>l oJlj. ^Uol ^jLil^*j>- ^2 j jl oJd^jjd ^l_A^ljj 

OjL_)^^ 1 &j)l tjLwO aS ^IaJ ^S*4_) t-AdS^^o ^y y^ ol ^o 1^ ^ 

^ _ > ^lojl-L_>U j ^1 ^vj| idlpL<d>“l tjLwo oj_^^ol .dwwol o.Ad jl^3 

4_> id-djl^)^ ^jld>- ijl^al ^L^d 4-> ^S" 2y>-j id^dl*_a 

yJj ^>ed .^jljd y 4_> .Ajl yj Ij 5 yS> <ota ^S 

jLJ d-w^l j^SCo-a L I ! JC^i y^y *)Jy^x^a ^d-o^j (j!4_) 

4_S" dw>-wJfc (j l^a I ^jj I L I S 2 yS> y ^Jw« lS\d ((^ y& ® *Aj ~d“ ^ <<£j^ J* 1 

L*Ja3 .5 ^ j c£ ^ ^ j -do I ^o I j 5 S 2 yS> -A-o j LwJ \y I Aj j Lw«j I 

(jl yS' 4_> 4S" lld-wj ^^djj y ^Slj ^S” jl L&(jLwjl l—wO ^J^_) 

Jajljd 0jj^ol Ul d jSy* jl^3 < ->l>dl l_5\J dw«Jj>- ^ L>- ^O^Lo 

d/ I do (j ^>ej y^J^j L^j yayA 4_) jlS^)-/^*44^ idwwol jl 

iw-^L>d_)i 4_y j^Ssdj ^sc>-j? ^ jl jiwji ^ 

>/ (j (_«-_>/ 4 _ > ^L>e_)l J -.wO 4_S" Ij L&> 4 ./£>^ 

^<by jLwO l_5sd^_) jjjljJ0^*)^-P .^1^ jl Ji id-) LqJ>- tJjdwoL>cjl 

idj ^*_ia3 ^ 1 _- ) L>dl l_5sj cjlj^jl_>- y LwO ^J^- 0 idwwOJ^ Cj^j (jLwjl 

4_S" t J__)lo^L j—i ^jl_«_^l i^SCj L& jl__^jl (, {_y^^'j*. 

j I jS y j-i ^Lftiw«wo y->j i—>L>dl jl ^\s>- ^jl_A4jldj As 

Ij jLwjl yS ^U^ljl y jl ^ yX-t-P L&iw^o yj j I aS c^jI-Aj 5y>-j 

^1 J-) ^U^dl ^Ss,J^ ^ijl ^ .^ji-^) j^SCo-« J^ ^|y 

^j-fll_5Cj j-j I j-j jS yy ^jlJjl^-Jdr ilrdL^^ 0 c ^.<d jy-& 
jl aS" ^dolj4_) .^jld 5y>-j yy jLw«jl £\y t -^ J ^I Jj)o\aAj 


j r<2—>1 y-* I ^1 .wLoL>d ) I a ^y ^ ^ J* 0 



f ♦V jjjj 


_& La jl_~J ^—i >j ^4 jI^j>- j3 ^»,■>lgP ^jO ^ ^-'T^ *Aj Ij ^^Ojj 

.XS^ -\j 0_gj b Lo ^Ju^jAj 


^.X^Sj^y iJs&jSjJ ya^\ja^ ^lAilji jl Ub^jU**j 1 bl 

cX, /I 


- 0 


L_SJ Ij C ^J LJI yL^J I JJ L_S\J L> I J J-/2 a 


j t_S\j 1—j t UL) I y*x> jj l_$J L Ij 

y\ ^*^7 b b L 

Ij L_A.il j_J ^j^_) COjLi_> j_$\j .i C03j (jl C|t-Ja_S" 4_^*j liLa ^jLjJj! ^jjAjgj>a 

Lao I—«*■>! ^£^-4 —* 4-S> ^Liipl y I L co^*3lj jj I Ij I .C03 ^ o Jj ^lj olj-* y*~> 

p_A <S"o I -1? jX 4_j !<b !CO-~u| j-Jajj ^~alj ?C--wvwO ^jg^LjLa iJj jjl jJ 

^-*0" b ^ J 

{£y\y j^Lwa J^l .Cwl 4^ol>- j3 jjljJ l 3(^lla-a 4 j ^Jjl^j 

(^X-a 4_j L$ICa .jjljJ ^LaCw?j 3 jl (^jbjJ^-jJ <_jC*J J jjjL* jjljJ 
!^-*-jl.i^—a jjj—•a I 4_S* 4 jjSJ)Lo—A IjJ j lC0-w*wO La COj jA ^jjLoj j3 {£ji I jd 
COl«,<g>c-JQa ^jL^vsj J L_$Jjoj j^2J jl jLwjl 3jLLa ^Jul j ( j-CJo J^j I t_5sj L_$sj 
^ ygL j ^jljl jj ^jL^oI ^A .OjJLw_A Ll^wA^j j 4 jIS\j L_$JwO jj L) I J t_5sj jjJ j^j 
jA i3j_\j Jjl jj ^oj L_SJw$Jl jDLa j-^3 COP j— a 4 j Ij OjIOj Ij j^OOJj I 
l_$\j ^A <bS" OjL^a (_£j^La jj_\j ^A .CO^wJ ^jIjI JJ (^®LO*J jj L> J _Lo jOA 
Ij o-Lwwoj (jl C03j .ijL j^ L)l j^Lj ^ Ij j CO-^al ^^34 j j-^’>Xa ^jCjlOjj^3 jl 
jl ^ALS'I .p~oljj jji Ij LA(jI J ^J jJ j^o Ij LaO^ 0 lACOjlij J^j I L 

J^^ljj jA 31Ijil j)Lw« j3 IaCOjLcj y~oJt> j^P CCwwal |^-a jLj ^-A J>al jj I 

.ijb jJ 

jl jjjL_«J 4_S" CO-wal AOi-gJ U-JjI j3 ^^Ijj COjLSLjlwa ^i_vg| ^<LCjj 

LaoI—*- ajl jjj I olS'O—)^ .O—jjI^ ^Ij—j jl ^aLc _ol jL^I—S* t_^j^ La j l 

{£4_^ & lA^ljj jl ^^j ^1 j$\ jl cSsj^A jlol j 3 !CO-wal 4jL-olOJa4jjS" 


(_^ojlj j iXJvS^CO»-wjj I—^^aj/l j l^ljl—S* JL ji Iajo.,«. x^-al L IaO-j jO I i limit j 

— JjA^^a ^y>-jj j^t^Lal (_^6jlj ^J Ij Cj j^j I 



ic**.f♦A 


jLdo ^1 jj .d—wol Ijta 1 j ^1 jj jI j d^l> /2 >c-JL^ 

jLdo jjo li— J' fl-lS'j-* O^T* c^'—^ ‘cS-JJ^cr^ 


jIjjI1^ _^*l L^dd ^-Ld <1)1 jLdo^->-L oLw*> jl I^j j^l 

c(_£t^ L&(_£■* ^^I^T°I lj_)gl“>c^o ^ 31 jj j^2j jl_ L_$\J 

3p-^&l ^ 2 *- wL&LJj d--3 ^ jI c^%-oLdJu jldS" p~^l ^>cj L& jl ^j-\j ^ ^Lo^p 

l-L_) j j«jO >- jldS” ^ JJu^-ww^j2j ^jj I U((^ljj)) jl Lo ^j2j <bS" 

jl jJ aS_ Ij ^d£>-Lwd4o^ j j^- 5 ^ jpdwo ^ ddftl ^2>- 

^SLflj jl ^L>- 4o ^ ^ojld$\j jldS"_d^-wol i^wj l_$1j iljj c$\J ^1 ^i! jl t_S^J 

u>'-® c #i'-’'j- ; L r“'~“'^ b cPy j-® j ‘j*d <jtj^t^r b 

C—o C~*-ilj j^-; ^j- 5 4 —; Oij jl ‘■p-ijz-^-: J- 5 jl iS^j* iS°}tJ 

d->Lj2^*_o J i^d?-ldd>4j^o ^JJo4j>-j3 jl jLaj^ok .d-^lj ^t_oi>l J^~ 

LSj^Jr^T y? 1^ 


l^jj (jjl ji Lo bl 


d jjjl j^X-a 


3^J>-* LgJ. > l * L_! 1 I 13 ^Sia ^^)g /Q d->Jjj-> I 

j I ^ I j-i ^>t^o L_) ^_& I ^->cj ^Sl ^ Ljo ^ tj ^-'T yy ^ J ^ -Lwo-Jj 

Cb- 1 L—>“ .^ *'-> S' ^- W -* J 2 ) wLL_>- 4 ) Ij (_31^J—^“’J^^ l-L ) 

’^J cLaojL _wo 1^:_ 1 ^ -LJol_ j <c_Jjl3 CLwol 

ojL^-wo wLL_>- Js2-wo^j tjISjLLwo jl .JjJLwwJfc ji-wwvu 

_) ^oJ_wO > ^J-vLw^>Cj ^1 Lol C-\jlo-LJo 4Ji?lj>-l 

li‘U-4 .|tJ^ jl j Jjy> j3 ^jU^. 1 ^l^>-l 

iwwi Llo U d-) L>- ^ <Lo 1 3 1 ^ (_x~ j ^ ^ y. ^ ^ -\j 1 0 3 1 3 j Lio j Ia j I 

4_S” t(j^ > 0 J~“° 4JLJod_S” -\j l_Jo ^) ^j^—aj lg ) 1^Jo .djlo3 yi 

Ljdwo I cSsj Lo jJL) -Lwo j ^a ^ 2 j 4_j j ^js? I t id«wwo I 4Jo>- L-o I j dj Lo>- 

c^j jig )j3 Ij L&ojL o ^Loj jL ~vo jL<> d j —^I .d-^-*j| 03 j ) 

jsa-o 1 jdi s yLod>-i LAji ji jj l£jj '«—w>i j^sCoos 4 S" ^j ^oj_>- ji jj 



^ jjjj 


.jjwJoL i*_^wwoLlo cIjLo- ^L>ej! ^\ jj aS -LJoIj <cjjb ^yy y 
-\j Jj djLo>- i^^wwoLlo ^L&ojLwwo ^^l jl {S3J ^^jb tJL<»jij>-l jJJL>- 
a_S" ^jLa j^SLJ* j' ^jL^^o • t '—-' ww °^ ^l—>j yx _ y ^J__) I 


J oi 


■Xw^J 


■jri ‘ oiJJ-i 


j ^JjL-o tJ__)l<LL_3j jL_S"a_> CjL_ >- 


cS'j 


a _ ) LaoLSCjLjI _*jl .J_)Io-Cu_Sl j—> ^J1_p t La aJwwo I I 

j $ l ^y^-A Jfij I jsSj a5" auS" C!j Lo I -\j I ajLw^J I j ^S^lj Lbo loj I oSbob 

ass^-H I ^ y-^~ j y^ 4 _ } I ° ^ 1—«*•*» j L^^o ^ La (J ^bJ j—a j 1 j j*^bl y> )g*>c^o 

jl^J^—a jjjl^jLo .Jbl 5y>-jAu Ll^wwJ I ^LaJ jbJ 

^_$bo c!jIjL^-wo djLo>- ^o^Lo (Jl^jol jl ^y- 4b ^/ lj j j^2j I 

J! ^ 

t-LJolo ( Jj_9^o dj|/ I J ^ ^Lo lbj j''' ■ t ^ ww ° I 0 ^ L>cj I Laj Lj 

o-LwoL>c_)I jb*>^£ jlS\j ^LaISjI a_) LaU- jl ^L>cjI j^> d*-~j yH>^o 

. -LJoLj 

La jL*ol j La^£^^ blo jLo> ^4 _Lo?Ls ji jl yXs j jlj^ ^a!j aJLiLwoLl^ bl 
JLo ^jLi-wOC_SLj jl y~*j j^-*j ^S-3J d-’^lol-Lo jl y^ 3 .d—wol 4JL9jl y 

^1 j -j jj^A_JL) J_)l .d-wJj|J j La yjy\Syj—> jl {Sj'—^T 

jl p a jl iC--wol <lisLj ^Jw«L_SLj jlj_AV* * Lo yL-i) jl __j cj 

^lo y—^~ (J y- ^ ^ -¥ ^jLJ-woc5\j jl jL^o 

/ l-Lo JooLS^ y^ j^j- 5 1 ^y* l)Lwo Lg-o tC!-*-wd! o-\j^ ^^j>-ao 

Lj a 5" -LJolo o^b ^-j ^j^>- jlL^ jL^->- I jl L>- ^pl 

I A aS I y jjJ I j I X) lj ^A (. 5 J> <L^O [1a j | yj ^y LwJ I ^yJ ^_A 

y> I ^^oL^o Aj as>- y Lj (,a\j . d-w»-v_)b yL*& c^-L AJLib o^_^l j* jl L> p-°l yX 
.I LgJo Ljo'y Lp yj I jL^oI Xj\ h^- jb« y Xj h»ib"d<o 



(CHN^) 6y*y ^1 j ytjjl j ? • P ur i ne 

(CHN^) J yy aj I yjZy : pyrimidin .Y 





^JwoI_Ssj tjliJL>c_«o jl ^lojl_) .d«wwo! oj_ - jL) 0^3 _j ^Io»\jJj ^JwoISvj LJLp 

(j L~$C A_3_^. & ^ j— ^Si «A3 _ i jJ -. * \d I—!J I C JJwwO^j ^a 

^3-o^_> ^j- 5 I t^-*3jl-\j ^ISl i^Ss-joj ^J_p J' jj3& AS"^jLaj -\j LJj ^jjLo^^o 
j- 5 .C~-4 jfiy* jjy\ Lol '■ i j a .ij* cs^ 4 -! J 

tJbl<ob CjLj>- (_£A_al^l j OwLal .Aj .Aj U^wolSjl aS" ^JjJj ^jj I Aj o^l j 

^\Ijb La ^ y^S\j ^jj ji o^L-o ^3*- t ISj I ^a . d—woI jj jSlJ ^^oI ISsj 

^cj Lo jl 3 Aj Ij C3<2->- l_A(jj^L^o Ij (j|j|jA jl AS" ^a ^jjj 

^3^>■ ^jjo^>&3o ^ISjljji> ajL C3L>- aS" ^jIa3L) ^aISI i3>IwIaL3s 

jSl ,jjj l jU i _ r i^>- jjSLjS' ,j;Uc~^^- jj 

Jww_) Aj IaC^*-oJ>- ^lACjjLflj t JJwJoL) jl |^>cjj IaC^*-oJ>- (j I 

j? tjjtj^ Crtj 6 ^ oi' yj~y- Jyu~y. J—’ .3 

^IaJCjI j3 j^\ .(J3^l A3 ^ 3> j ^JwfllSsj jjj^[j Aj aS” 3*-^! (jl jl c ^Sl>- 

Aj Ij ^x-^!b t«_jL>c3l J L&^jjj^j ^ j^jjlj (jJ^- ^^$Co ,^3^L3 j3*-*^u j 

L-L.I ASjjl JJj Aj 3 jsS jjjjLo JwfllSLj i3P^_^*i ^j I JjLj (jl 

o-Lj j-w^*j ^j ^Lo J J^2J ^Ssj ^ t^jl^ ^j^-j L ^£joj ^L&A-«lj 

.c^»*>»l 0-^31 j l5sj a 5LL tC^w-o a_w? ji uSC Ij JUj^-I Jw«15Lj .c^jI 

^jA lg >/? I Jj L_) ^w a o j j I Ij I aS" ^ j I ^ <z^s>x-} L>- ^1-j>- j^Lj (j _^^l 

LojI^ J C-w>I A3/ Cj J j^J jlS^Aj Ij ((^Jw^ISsj (^Aj^ iij)) 
j1?Lj>- ^j—J I Aj iC^jI ^^j Jj j OLjl C-w^slj (_SLj L^JJ 

j _& Lx lg 9 .^*-o ^j_X j ^j2>x—~>j Aj jig ) jl (jl ^ojLjj^ ^SLj ^ 

^aj jJij cl 5yu3 L33 (^ajj^2j t^jl^ ^j^-j ^LfllSLj ^Iaaj jJflj 

i_jL>t3l (^Ajj^2j j ^jljAj jS” (^Ajj^2j c^jI ^S”^uj-\j (_^Ajj^2j ((JIjL^- ^LjIwLj 
Aj aS” (OLol (JL?*- j^ (^Uajj^2-J (^ojIjj^ ^L&C-^>eJ ^A_«l^l L«l 

c^l C^wvx^lj (_$sj JwfllSLj AS'^jjl A^-j^tJ^Aj tJjj3 CjIpj-^ 3 ^jjI 

.^jl^ (jLi^>- CjLj>- ^IoI-Lj ^Ali>eJ jl ^jwfllSLj ^j^^j (Jlj^o ^jj Ij 





^U&a&sL ^jj^JdjlJ 


^A_^ & ^PjA > (jl ^ >- jl 1 a d^_>-L Jo tJJ (jlSo* A A_S" AjjS'ijb & 

.Owwol J,ISU j ^slSlj j jJjk ^U^jlob j^ O ^c\. &C->3j*J-o 

^ojj_>- j^ L_a CJ-J>"LwJo ^j^S" !-Lwwo^j ^j_>- jl Jj lo ^JwJ^ ^ 

S oJ-~ol ^wL>- Aj>- lo ^LoISsj ^woIjJoO mJ j 

^~oL JoiJJww*o j ^Jol^ j^ iJJ-3^JL. j a£" ^-J^S" JlSU Jj Ij jlpl jS 

.CJwwol o J»Jo J.15C Aj ijjww^o Lo ^151 ^ojljjl^j ^Joljil ^_^>-j-* ^ j^Jj-o 


j* OJJ^I 


A_S” 


cT- 


—> cS)1\jz —o jl ^j —wol_$vo p—S"iJ 


L^O L -a. 


-dJ 


L) . Jjj I ^j^o Jl^ISsj ^A_Lj^*wO Aj tJj j^Jo ^JJUo ^ jSD j^o 

j! (jjL~~> J>j£Sy > c>'-* L r ; 'JJ 

O Ip j__o °jj j j a_j . ^_j*S" i^ u ^- >cj 4 ^t~JJJ^ i Jj L) LjJj I jj ^>t^o L Laj L-o aS" 

ijiJ^ l ^-r kA ' J <_^jj^j _/ ^k_fr ‘^J 0 ^ jU 4 j \?yy 

.Jj^jj ^jlj^a L) I ^Ai^j>-jl 

L& j I 4 ^-J>^&o ^ J L^o ^ T * ^j»Jp CJ lL^- Lwo 4_> /! 

^]1_p jJjLj>- ^j^^j-ojjta ^L&ojj__ol a S" ijj—wol ^ j—i I jjS"^ o <*_^1 >- Ij 

^Aj jig ) A_wo .JJJwwJUo (Jj*3 ^~o j^" ^ J ^jS" jL) Ij ^-Aj!aJJw*J|jj 

jLi^^j^lj Ij Lo^jJj _^jljiJJ-wolj (_£Ajj^ 2-> J p-w-^SjLo'V j^J 



JolSo T ^ T 


AJLw*o I 1Jj I ^t^A J^~ ^ b L*^ ^ j ^ c -Lwoj oP Lo I Ao ^*Ja3 j Ao 

jl L-° ^ l 1~~_> _o ^jj Aj j^j>c-wo ^jjI j^SCJ ^Sj ^ jSCL>- 

jl ^jLwJ^-jj ^-Ll—* jr 4 -^jb <^^1 ^Laa^- ^<u_& 

.^sS w\jjL wwj& ^ ^j*jl >cj wLLojLo a5" Ij ^LolSo ^L&o-\j-\j 

^i_*^oj 1—) jLww*o OpLp^^Lbl La ^S^jj I l1*«-*0>eJ 

j— JL) (jlj^jl_j>- jl jjl ^z*o cJL>" ao lo aiJI .^_)jl^ jLjo>-I 

^ 7 _) ^1_j) oJlJLj t_flj_) ^LaAoS' ^]LoJLj>-I jLq. _^ I_o| c~L_)lo-LJo t_fij^*o 

<. ^_jCL— wwj jl»AL_S" cIj^^jI— i tjj-L) ( j^__>I jl ^s>^o 0 ^j j^w^>cj (j^^L_oV* 
^XA^jj -S" jl^wJ aS" w\JJLwwJ& IaCIa ijj (l_Ad«wwwwO^ijj ) jljlpl 

Lo Laj^_oI ^LA<jjf— s^.^Ij j^j- 0 ^-b^bio-bjl^j .~\jIa 3/ jl^3 

oj^ j-j *I AS"^j__)I L c~L_>I ajo>-Lljo l_J bob*>l L oJ^s> ^ jb*^o 

^ajLji !j J^_y lJ ;U^l5'l ojjjA^A (j>L* l _r ; 'JJ 

^LoISsj ^Ufcjil-bjj jl <S"^IojIj5w CpLsLijiSl .-luS^^o <lo?^p Lo ao L&jl 

wU^vJfc ^<i2^lj ^jL-o j^>c^w& ^-A j^-L& Ao LL^oLLo c JjjLwo^^o olSl Ij Lo dJLSijS 

. lZ-*-wO I ^ ^-wwJ>C-O L& wLJwwO ^Uo jl J^lwO ^ OJ Lj ^ Ojj ^ A_) jA I ^jJ I 

aS" ^ | L^L5" jL^j>- jl ^Ia-J. ^ jLj t_SCj oLo ^a Lo^j2j 


b cr^ji 


L) wlA^^O |j JjLo Cj^I 


'y* J 


y c~“ 


L L 


^La^Iwo j—> ^Lo jLSl»j L)^_>- 






cr* 


^LajL_) j-*a J ^La^5>I jkj\ JIp Aj^^-Ij ^jL»wJ>^j 

j^-o I j - ^L-p>- . yS a ^o Ij ^1 Ip ^ La (j ^ (_^b° l^- 1 l) _^"b j5” 

^ ^LS'I ^»Jp ^-AjL td«wwol lo i^p ^LioLwwwo jj aS" ^>rlg«o 

jl ^jLwwwo a_S" -U_S"lo Jo lo ojLj^^ LgJCwo .d^wol ^»S'L>- 

.d-w^l p^L>- l5o Jo Igi ^Jp ^_A j^LA ^JloISLj ^LaAo Jku ^l_AA_Jo>- 


j- 5 ) J (p^p-*U) ^ 


Li I 


^_o I j Aj ^o d—wwo (_£ -\j 


A^JI 


w w\«w^»v_a ^ i^ Ao ^ru- ^ ^ La l^Lo ^ ^ .io ^■b oi'j Ao^ ( jLaLS' jLwO 

^w-A I o t^k^jp«A ^jljAo^S" AoLo ^SLo ^ l_A ^_w-o ISCo t _^ J l^l^ Lo I 





^ *(HU^ J J cr*^ 1 J C^^" Lww*J 

jL_a ((JL-wo jlj_A ^c_>- 1_j jlj_Ao^ jl ^j ^_Sj j_^» ^jljAj^ 

accLcIJ Lo jj j ^ca j*j c JjjL cjL>o j ^jczj jL— aLo jl ^^?\s>- ^Lao ^^ 


^Jjc« ) L_>- ^L> Lj^L> (_£ La j L_> I L_j ^ jj, S" ^ a_L w_a I 

jJ> L) 0 jj ^ Aj t C-*-woI A3^S\j b ^^ j^*-A ^t-A ( ((0 Jj j ^Uojl j^3i)) 
(Jijjp j^> L a 1? _y,j* oLS'l ^yj ^SL ^ ^ L^2 p I aS" C-***sl^ jjjl jj3 ^ 

Jl* c j*j La^IJu^j ^jj I (. 9 jL>- jLa \S CjL)Ij. JjIo 5 1^ A_aH ^^j>- ISo Aj 

jLwO ^loj_J^ ^l_Alw^O ^_)J £■> ^7—wd jLwwwJ (jL^-L-o Jj Jj>eJ ) d-wdJ^jjL 
.XlwvwA ^>c-woL^j ^Ia^3-o^j 5 ^2*- Aj ^j Aj cjIJSIjIj ^LaC.***-^-^- 

jLw>“l_^> ^_J jl ^Jwvi^>CJ jj^wjl^ oJdj Jj>- (^LaL»«X^S jjJ I ^Uj 

^SLJ—jjc^~o j ^1 —a^o^j l_SL^ » — fT L . Jj^L o*j 

^1 ^—•o 1_ a jl jl ^_>-^_j iJ_>^L ^^ jULS' (^LaJjj aS' JcsLj^ 

^J LwJ ^1 _A(s3wJLx 3 ^5^0 ^5-^J cJCS^^a JjIj (lA^jjjl ) ^4x3 

1_a jj ^j_Sl 4—S" ^^Li3w*w 0 jj-3^- ^aI jl • JCS"^« ^b La jj 

t)Lx_« ) ^^?1 _J>- ^Laa3>-L_) L^ 1 a5L1 1 l JCJL-v ) (JL^-S A3-oJ^ 1?A_) 

j£j 5 .jjjl^ cJUj cjL^>- ( - ^^ 5 l^Laojj^ j (Lac^L 

Ju \ JkuA _ 1 tJL«*S" jS j j ^X3>- I^aII? LaiJ^j jl 

jjj Ijj La . -LLa ^ 0 LJLj ^ ^y>- j I ^ ^ ^ L (j 1. 2 j I ^o-JaP ^3 >cj 

i»3-lp4_ J ^lo-L^>e-0 jL«-vO ^j 35"^-AOgjt_SsJ ^La jj (jr° 

L-a jj ^U_J j^s-j ^L_jj ^La^I^^a^ J—j! 

J Ol^Jt jl ^ ^ ~ /2 x_) Aj |^»<-mwww 0 I . I ^ C «Xj »b>A) ^ C , La 1 

j Cj I ^O Ij j I jj L_« I t J_A> J j I Cj ^j!^S\j Jj I yi ^a lg^>c^ La j Lj-3 

■>* L? 1 ;L>C_jI ^jZjl-> j J_C* ^CujS'^L J^Uj ^ Jp Aj La J Lis 

. J_*L>ejl^0 

^IoIj^_j jjjLLI ^a_ 1 _j>-Iaiw«woC j s yLdj>-l jl ^_>-^j t _5-L ;:? 






y> jya IS" j—i 4_S* c-\j-LJo CJo^^wL>e>o jL>o Cp-LJo Aj La^J^L 0 ^ 

jr™^L (5°JJ^) 0^, J J'jj-> Lr~i l£°jj->) j*~i 

A * I V * j I ^Xwu -LJj-j I^o J Lo j^wLwoV * * c Y * * ( ^y jy L j IjJ ^ 

^J_vJ JSL*> V j L^u J-L*J j I jl oj^.-UjS" l-lo J-olSsj j-L> ^J_vJ JSL*> 
JL-o j ^-Lo j * * y> I y*j La jl jl J-lS" J tC<wJ oJjLo j-\j 

l_SL aJ j5i>- .-Ljlo Jjj (_£ j^xj ^t*_A ^-5^~ (_5' w0 ^■'°^ jL<Jo>-L-o ^o>-l 

Lol ^LL jl y ^_y b (_£-LLL> -L>-LJo ^JjaIS” 

JLSLJ ^ ^1_s^l J-JL*> >I jl lSo^a ^Lai^-wwoISJI ^LajLw>-Lwo 

^s L j jL—*o ^y- 1 L0I 0Lo j^ j^S\j l£L lg*>e^ 0 lo Uaj ^ 

. jljboj cJj3o>- jLo ji jLo tO-wol A3^S* Oj 


^jJLol^J ^gjjIs 

^jJJJoL ^jfclSl j C-*->-Lj> o jj ja_j c^LISJ j^-jlj L J-olSj ^JJ-o 

^y—* 1 oJ—*-o> Jj—o ^ LC ^«o Lj> CJ—*o j ^ojt oioL—jA lg,«/g| a_j (3-w^wwj 


^ LaC. Jl*-3 jS I ^1 jj aJJoUj (_£jISjLo j^-^° J-olSL> 




yj 


j^_>- Ip^_o?J- l '■ w0 ^ } ^LJ^lSo * Lo .-Lj_-v-a \j-^p La jL«jl 

^3j_o CjI j— 3>- O-ojLjo iLal_$Lj^_)^ yol jjlL a^ ;^5Lo C-wOjlLo 


(_£ a Jl> JL-o ) La ^j L-^ > i,**^ Iwo I^p L> a_L) ILo c d-> li I ^ ^ I 

LLl_)j S' a i ^S\ jy-2*- d->LJL i jJ^_j j*vw« ^La^jLwo c(Lj^yL 


J (_s^°^-’ yy j'^bj- 5 lSjW^ J 

.(^ o^L^aiI ^^LISLj ^^La^SDI 

^ JZj I ^ lj wlLA $ J I Jb ^yJi >CJ 5j y& JJ ^ y> I Aj J JwO ISsj C P L>eJ I J*j4 ^ 

jJ^U^L aa_j_j>- jl J d^L.?*- a_S" ^jLaoJj j_j (^ojL)j^ J I o ^151 

d-> LjJL>c_j tj- 9 ! ^ .ala^ ^loljil ^ c w\jjL ^^j>- L d-^>cj 


tCw>l LL»I La jLwjl ^Lwvjj^_ i _ A 

d- 5 -LJo Aj J LwJo iJJ*— wj j ^ ^ A_sj? ^P ^ A_-»wA Lo jJ2j LJ 





A AJJ^LwO 


^y*yy L aJ^S^t ^ wLl&^^^o tjL,io ^J^SA^o tjjo ci^wwj j ^£ojL>j3 

^is>- IjwJo j ^U J ^SA ^o ^4jUj AS" ^ (Jl^wJo A) I ^ Jw«lSA 

^4Ai_*^o L_j AA^^jI ^jAjoI A^°j ^)l y^ (_£l y . 3 I 3 y 3 jj 

^C—a ;C-~A ^*.3 \j CjA?- -Aj Jj>cj lSCj wL&1_A J-Joj ^^LwJoC-*-wj j ‘j- 0 ^ 

.^A)Ij^j_) -L_j^j ^Jw^lSo y Iaoj A^Sl_>^S - " lS^*'_4 -> 

olSA_0 ^ ^_SA JL> ^jj1_j 4_> ^AoL_$A ^s3jo 

1 a yyy- L jj ^ ^y^ 4_> .d—^1 o-LAl>cj AAwjI aj ^11p 

c£^<_^j-dJ J^ 5 c5°AdJ 

Jwol_SA ^j~jl> c-S jl jj...j CjL-oA~^>-I 


oL-oLw^-l c ; 


.C-wA AlAljj dAA*-J CjIjI y^~ jASj 

lSI^cA^^^h j' ^ J*y-*\j-* j£y 

4_> . w\jj A jl ^3 ^*_wA? iwjL>tol y^ ^ y^~ y ^ ^ cd*^*>l ^Slj ^S" 

t._-oA- jl t3 yS> yi _^S^ 3 jjj 4 j c™J jjj ^1 aS* ^ y^ 

^*£?l^ jJjI A_) »\jl^J JJu I jS ^J I J 3 yS* ^A 3j (._ jA-xJjI 

.-LoL>cJwO y t ^Aj ^S* 

Ij j- SA 3 ^-bwwwwwO A_^u JJwJo ^ Ajo Cl-w»^_) j 

. J^l ^ ^ £* ^ - - ■•■■—-■■^ t • - ~-^~ ^j(_' ^_SA . —b_A 3 ^.o 

^La^al>c_) ^jj° y^* e—, _■ wJ _ ’ t< '_^ A -1 _ ’ i_y ~~^ 

yy^_z>- yj ifJLw-yo ^_uL>cj ^ AjJ lla^o .3 y^ AJl>-l3^j ^^LwJjC1-w»-^_) j 

^r^- s> J y^Jj-t J Jc^-' “^—A J—ij ^L-ic^-jj ,j;4jL15j 

,j;4jJUa_« j C~o! ^AjLJsj j^-5j j- 5 jl j^-'^ J l 5j^j—^ 

j3 A—w<i j_ft> j3 .C-w)l ^jjJj_S 1 ^ojj_J>- J^ 5 

^.^**.0 ^ SA | —bS""^ ^^ ..>ii.>iiX ) aS* I y^y ‘•m • 1 I ^j^A^xj 1^ 

^ yy*j >-L Jo .3jl_-wo > |j ^JJ^ 1 -*> a wo ^1 &CJ«wwol-AI yj aJ^SA^ 

y _j _* Ij ^Jbwwww^o 4_^o ^j_j I ^^Lju ^L&ojL-o A ^U^y&lSl 






J 2 ^j_J^>c^._& . ^ ^ w£? f*~° ^ !j 4_*»o ^ {£ 0 ^ Jw^SCjL) 

oJ_g_P^_j ^!oJ^_P j 


je Ij^y* <jt ] 

.d-wJj|^ wL&l y>- 



ddtc 




^5" JolSo bliul a> 


4SLS>jS tJLwo &* ^i? ^ ^Jwol^j ^ ^ J* ^La^aIS”! 3 d->lp*)Ll?! 

<. -uL^- j\ L) CptaliLol ^jj I.-ijI ajlJjI^ jl^Liol j^1?4_) td--«-^l o-LJo 

_j-J31 ^1*_)_ i_ijL>c^ *AS" j^Jbl ^ w\Jil*_d 

l^J J—2*~ Ij y 3 33 ^Lao^^oI 4^ 0 ^ y ^jLwvsS" iw-<->L>- ^1 L cd«wwo| 0 ^ y 

L) a ^_a!jjl <S" ^-xS" ^\y 3 cr 0 ® • w ^ j ^y* ^ ^SL> 

tjLxo ^1? -\j t«-LJolj ajlsL ^So 33> li^Li ^t_5\j ^1 |^_j^j>- 

J 2 JJ^_> I )) ^ 4_j lL* 4_> j ^L_A Ij ^Jw* l_$C j < J L>cIj I j I aS" ~la $ 

^x^-LwJoaJ £ ^jLi 4_> aS" c_SLj .d —^\ 02 ^SLj ((^Ia_L >-y 

^yy\* (C^yy- jj L 5^- x5 <jT*d) ^ 3^ J 

^^SCjoj %\y^ L) \y~° 3 ^ ^ ^ ^ y* ~^ > ^ y^~ 3 ^ y^ ^ y^ 3 ^ y *)L^p c <y^> I o -LJio 

.jc^ i_Sj^ '«—• ) L>cijl a5! 

1 A^jl a£^j y-*& 3^ ^3 ^Laa _>Jki i ^£4-4 A 

O J 1j2_) ^-A wL_« ^ La o j yA I 1 > 1 ft> (j I . ^ jS Sj tj! y ^^A i »LwO y Cj L_j 14 > 

y& ^Lo1_SCj ^«o lj^-Joj ^jj1_j . Jj y^ > Jjl_i tj^>- t-\jjl^ 

JJJ—I y —> 1 0 ^_JS”ljS^ ^jig ) ^ La o lSL x_j ^ A_S" j j I^ j wo Ij L ^_) 

coJ—Jo^j ^Lao j-^-> l)^ 3^ l5“^ j •“^ u ^ ! 3yj* 3 y° LaL)3^ 

L>c^_> I ^y? y& L^-Ji^—wwwfl I y ^-A (j j L_Ssj ! ^ -Lo <lS" ^ I o Jj I 





jj ^>LwdSl ^3jy* jSLo ^oJ jI jd ^jIj 

b j-3 j L&oJj-Aj ^Io-L-Jo jS” J j O- 

cj t^£jj j^1 CjLp^Al^l J l_A4_L9lj L a 5" ^dS" *■— 0^-0 jj j 1 _fij^*_> ^l<b j£ 4_j 

^ J J—« jj* * l-A^£ ^_S*4j>C^L_) I . JjwJol ) 4 JLJo|^ y I jJ>E*4wA ^LoLSCj 

JJl>- Ij ^jta Ij 0l ( j^»jjl 3 c-Ulds^S \j jl jP 0^5^-* { y j y3j 

j 2 4_^*}L»>- j jl? 4 _j ^Lo (j-^2->e-> jb2'* A j 1 I j La (j I 4_> Ij j 2 ULo I 

j)« lg 4_S" Ij jjJ j^_> ^I_Ao-\j-\j jl cp-L)Lo 0J*}A_P4_) .^*jjLo U-^y I 

j J 1 ur^ 

j'j 5 




2 w ^ L» ,i<?«-o «-^wo jj I w I— L3 Lo Lt_w<> >—■. 


iJjskiykj^ 

j ^->$ c-UIo-L^JlS" jJL> 4_> jwb jl (j j^SIj Ij olj^L> ( jJd>j^l ^_£La<l*pI^ 

(jlSLdlj_>- <lL2jIj JjI j3 ya .^jl^j^J La^)! 4j ^S\j ^ jl> l_$^j 
. ^-A ^ <^\s >-JI Jj 1 0 Jd> ^ddo 2j j^o I J ^ a5* La c-J IxS" 4_> Lgd I j 5 j_>- 

.C-wjI 0 wLo I ((Jjl ^J-^23 ) J^IS" ji La^IiS' ^jjl O-wo^_9 


CJw-O^JaS Jilju 


J -J J* cT^ 


J^Uj jj^-L? Julc^/ Uol (^ ^VV) 3iS oLwoLdc 

O-wOJ ^ ^jJ I . I ^ L,^?Lo ^Lw^Ju J J I ^ (_5^T CJ J ^ 0 ~^Sj 

^3i^s>- Cl-ww^>ej olSLj J^ I^_aH? aS 0 J-J 0 ^la3 J^Uj ^is>- .<Z-~ wvwO 

d-^*-3 1 J j^ tJ_A^^a jl ^3 d^> ^ b ^-Lp J -L-oj^^o ^Ji2j4_) 

4j jjL>) d-wol y>zjjJ3 I j3 y IjjLu j d-wol ^oij -Aj 

^LoISLj ^4_j j^ 2 -> jdwo ^La^^S* 4j>cdj L) ^Ua) j^ ^Jj^o_A4_) o*j^j_) I 

.(jdS* o& |^A^ * 4 ) 


1. Gould 



Jol&' jl <x> 


J-lSo 


^~wJojjta L 'zb- Jw«lSh uUleo/ bol jl^to j O^AY*) I 
4l_Jj I J_$b ^ jS\j I_* I W" *b lIJj ^jJ I 


'JJ*1 


\s 


4_> LpJ>I jjj I .Cb-wol ^L^2 j 

c—I U3 “~“~^ ^-““j- 5 ‘C~-l 

j! <._jL>d)l bl .C-w^ol < _jL>^oI < {\y^y° jj ^S-LL 4j 4b" 

a 11 jl ^_b"l jj -J^ L5* ^*bxjl Jb bb (^_£4_>ljL«4j 2 ^L? 

l ^j^2_>e_JLa J 0 Jj jb^1 ^il l ->lj>cL)l jb^>- /! objl ^ C^J ^Sbu 

C^9j j I j^j j—« ^L_ii>jj J w\_4>^ c^JJ l—Ajj jb—* j*—> ^J^s>- obblb 

4_j ) Jj j_Ju ^JJLCw« wl*_) 4-> oJjjS"tw^o ^jj ^Ij^l ^4 jLJj4_> 

J_a| y>u 2y>-^ 4_> ^_~wwJa^jb Ij ^bb) ^wA ^-Ajb J»jb ®bb |*-A^ ^*j23 

jul 


;c^o« 


<_sv> 

ojj^4_i_ ^IjO^Jj (^o-b-L 4b -Dlo^^b" Uol jljl ^lojb 

JsjIjj jl 4_>-/I .CJwb ^Ls^2j ^«w*wJj^jb L ^j-Jj>- jjj^Sb JJj I j3 

lot coJbj o^b ^sb ^ojljjl4j j^j-Jj>- jj_)^Sb jL)^J>- ^lp 

^ Lbbjkb_& _j^jb (Jpb^c-w^ i I—) I_A jl !<jJ-«-*>l j*_5>- ebb 

Ij ^J-^l jl jp jl (.JCCS^a ^Ljol ojLj^jIj^ 4b" La jl jl ^>- y .JjjIjjLwo 

j—a 2 y-2*- J_J>J LL ^5 4_L>- jA j 2 ^ L) L-^J 4b" -\j ^b" ^A ^jj I y 
Jl*AJ jL>- ^-wvwolSjl cbj .2yS ^A jl Jb (wjb^ol 

^4J _>-jA 4_> j^LwwOj Ij (j^jL^j>cj ) <*2j^ 5b j ^4_L>-jl (.2y2*- J^Jjj (3’ 3>_ ^ 
^4_L^- j—A jLL jl l y Mj lol .Cbwwol l^jb^ol 4JLwO y*J t (_^°_^~ 

[^*-wJi3 < jL>tl)l JwaISC ^ l^j 2ji J ju C-^Jjj^ ci^j-* 

J-^ 23 ) L -~-~^’ (H-* 


1. Kimura 


2. morphogenesis 



^C**U*>. Jol&J TT 


e- j—^ j j —a J o >X Jj CL*—L 1 2 j-i j_S" A,jj_j I ^JwO 15 sj -XL) I j$ \y>- dS yj I 

Ij LajI jl ^IojLj -L_a.s ojl_>-l .^jb ^bj Jubb A3jl y 

j\y b-^jjl 

^La 1 —o Jo J_) l_S\j ^-uJj>c_j j 4_*J lb a ^ ISO & . ij La j ^*-A ^a I jp 

j\iS ! A_3>- L_Sb jl Ifu Ij J jj j^o Jj Jj jl^SbjCAjjj jl ^jLw—J tj^-OCA 

L_$bojj J-aIp Aj L) .J^CS^o Aj>- jj jl j^j ^J->bb jl ^Sb Aj J -\j j^S 

CL*-~o I ^^La j I ^J-a l$b aS" ^bJ ^ Aj L) c CLwwo I j^o o .Aj -\j j ^ aS" 

o Ll_Co| (^La^£^_S*Aj>c_LL_) 4_> aAX_«w-wA 4_> ^_j L>- .-XXdb^A Aj>-jj 

jLt* J-4_^ Ij CL->cj ^wA ^bolSb Jj Jj jJ& Ui c J-aL>cj|^o 

J-«*p Ala_wolj L l-X^_) aS" aLwwwoj^* J->bb j ^J-aI^ jO ^jb 

o ^jj j-A jL>xLjI ^ La jcJ y ^aL^j jbj^-A ^Jj Vj clJL>- jj— l>- .jll5”^a 
^L&^lJ-j jj o j I & lj L>CL_> I jLS' jj l^j t-Ux5"^A Lb I ^Io^Lo^p j2j j 

:^jj_j ^b-A U-j_jI ^-L>La jr° y Lb I Ij sy>- y*j 

ojl a5v!j co^^ L) La jj ^4 _Ll—wa ^.Sb L^Ju jS "^a 


La jl 


^1 ja^xj aS" ^LaO 


j 4 J '- a ^/>.J 


A_>- ^jb_sl^*_J>- A_>- c ja^Xj ^-A .jjlo ^jj j^o t-LA^^A 

.JjjIjS’^ ( _ # j!j‘UjS' jjSl ji ijjj c~^?- ji jUjjvA ‘^.<^"0 

^woL) j^j wlL>- ^^LolSb ^JjL—wO ^aLw ^1 ^j Lo ^j2j .Ajb'.XL^ ^J^olj 
^-wwwolSbo tLLw—>tj La 0 jljjLo jl oj^5^ i —^jljAjjS* jby>- jb^a Ojb 

Abjb^ 4 ^ >c -'A? -^jl_5 j-b*d3J>- jl -\j -L>- ^jL-*)|jj>- 

jl ^ JiAaJ ^ ^ La wi^) L-^La jL_) -^C—) ( ^ 1^^—) ^ Sb A OJ^S* b»A 

j' U>'- a ‘ j; - , j' J ^ j' 1^"“^ U>'- a - 5 '_? C>jA^-~ , A- 

i«3jbL_) j-y_A jl ^s>- LlJoCLww-o j ^Laaj y> ^ojl.XJlAj CL-wjj^ ^aIS" j3 

(_£jl ^JCwJLb oJ-Jo ^jLwo|jj>- ^3w\-J jj j^2-j jl aSjI jj-\j t-Udb^A I^Lo 

^J _^L-^ jb ) jl j^<>_ ! (^LaAj jb_A CLwwol J^Sbo_A ^__$b ^ 



Jol&' jl ^fdtitof 


jl ^_J>- j-J ijLwO ,~\j I ^y^-jAj ^Jw*IS" ^y\As>- (^_aI^La<U^S") 

^w*)L_^ol ^jZj 2 —> .aJ^^^I j 3 ^~Loc(l)ljlw\jL>- ^Lao ^^ 

3 yS>^A oJoS ^£~lo4 j ^SLo ^lojl 4S"^jL>- c*\jjli oJ_g_P 

4_S" A^jj^—a JkijA > j^Lj^jl Lao^^ jl ^./gu .^^wwJJ>-4 j 

tJl_j>- j td—wol ^_jlj4Jj_S" ^J««Lp ^S" Cl-w^^-ojLi 

L&o^jl ^lojL ^SLo ^Lao^ jS" ijLwo 4S"jl 

^_J 1 j Aj ySi ^_$L> ^ I ® J L j Lw* l -UJu ^3 I ^A Ij y j -L) Jj>- ^ La Aj ^ 

La<U^S" jl jLw« j3 (^jj jL^ - ) jL^“ .C-w)I ^j^L yaJuJu 

t_5sj . ci«wwo I o 3 / I -lo ^JLa IS" j L««^j ^SL> ^ ^ I o j L j Lw-o cC— I £>Li jL—? 

y^j^A ^l_A<b^S 4S"^jL>- tJjL^a ^JwolSo C-*P4_> ^IS" ^LolSL jLo 


dSL>- lSo (JL-o La j jJlw« 






j 1 


o wLw^> 


jjSC*_* ^woL al>- Jw*ISL ^La^jSL>- j£\ ^1 jj ! ^jj>c-wo olj £ .-UjLa«j ^sL 

jl .J_>IL_$LLALiJfe ^l_Aoj^ol L) Lijl ^4 _OwA LgJCwO t3jL 

j 3 Ifu Ju> ISo L^Ji j j 3 aS" i*L*3 ^ Ij ^y*j ^ I Ij iS I jr 5 ^ 
^_j| jl C~oji C>j~“j—•“ ’ jW~! ^j'j—” 

d—wvwo I 4 j t-\j I Jj Jj (((JJ^1?4j)) aS"^3^ .JCu I 

. ( JUS" o ISC ^»_A 3 ^Juv^3 4_) ) wLA 3 ^-j <LJlw^-A 

^l—)j ^ LaL i_) a > LajLj L^-j^-jl l_j ^j—a j^—^ ^Jwal 

^ Laj L _ i ^ oj 1_j j 3 Lg-L> 4_> I i^j— 1 1 • p I © ^ >j* o j Li I (_£-Lo ISL ^ La tji^p 

i^j i—SL ^ o w\jjfc 3 Ju^—SLjL) ^ I jj>-1 3j yA j 3 aSLL c ci-wo I 3 Ls^ ^.a I 

^ Lao^jLwoLJo jLwO C_jL* JL)I ^a Aj^OsJ jl Aj 1^\>,, -2a yj 3 

j Lij^X3 4_4-L^>- j*~a L)L«j jl La jl jLwo iJIj^Lzj 3L>cjI ^ tl_A jLwjl 

jl L ^~^v .5j_^ j/Jj- 5 -f*-*- 5 ^ j'J b SjlL» jl 

aS" La jj jl 4S"^]L>- c-\jlo3 ^SL j^xj jL/?l y^L> ^ y (^L^Oj 

dSL_>-3 La jLvsjl (_J l/0 ^^ j jn_^S sj ^ j^Sij ^jLwwjI jU 


^LajLJ jl 


I aS y> I .Julo^L^j j*~a 


i L cy4^ j 


J^isi 



fYY 


I J-*_> j tJj jS> 3jlj I dbL>- L_Sb j 3 Jjlo-U) j3lii I j_a 11? ^i-alSb 

j t-UjL^j ^sL ciJL>- L)l (JL-u LaL) j^L^o ((o-ijj ^ojl^4 jILo4_) 

.( -L CS 4_LL>-*>L« Ij ^»_A3 ^J^v 2-9 ) I o-LJL j o3b ^wvJ ?jj j J y I 4j Ij 


^g^oU^Ubfidslj 

^L&a^Lj 4_S" JCJi'^ l_P3l jl5-U^o^J jl 

.Cb«wwdl <C^>-b*> ^jj jj jjb ^l-A4_) j^-> j 3 ^lS" Jj>eJ jSD j^o 

4 i 4_S” ^j jSb) j—a i^y 3 b-Jo j y La 4Jd3 lj ^ L»j . O^wo d—woj 3 ys>e-^i y> I 

4^Jl .d«wwol bb^o j cb—Jo ^ojIjj 3 c~b y^ 3 ^y ^ y y ^Jw^lSb 

jl JCu !y ^y aS* ^jLa jj) LAjjj.^^ul y ^J*- 4 6 J^"'*.& L) ^L&o-\j-\j jl l y>-y 

fjjyj.y c >jj W y* yy ^ {jjyj.£ y. l$jj j' k y*y 

jlj^-« j Cwj1 _ a jl l_*l t-UjI ^-a jLo_Jj4_) La jl jyr ^(((wLJ j*j)) ^Sbo 

> 1 _ > j (.Jcjbs jl^_3 j+j b d^>c —j _P-J 4 j Ij ^y*ry-* , *—-’I j*-**-j 

La jl ^d_*_> C-\j 1 _^Ij^ol l_4ji^_a ^L>ejlL-oLwol l_A j^wwobjl^ 


d^LoLib" 


iX/f** J 1 


LJ^yb 4_«_/J . 


ib ^LajjuI ^3 jl ^yis >cj 


y~> J* dr 4 b 

l5^ jIj^o ((_gl.(jl.(_gj ^J~*-C) y~yj 

^ I ^_j ( dj lp^)b_l? I _> ) ^i—S” ^b i? ^ <L^i j i «Xb"^o«j jJ Ij Jj 

. -\j ^Jo ^>3 Lwo i^«j ^3 ^ La y^ jy 01 cSbob" <u <b" d-wwo I yk^~ L*^ 

3 y^ ^y c^ 5 d-wo-wo<L) t_5bo jK jj ^l_A-Lwwol J 1 ^ 

4_j ojLj^3 Ij LaL)I 3 J- 4 d^Lp fc )Li9l j Laj^Ljj ijj .d—wol ‘b^j^vy« 

.3 ^ j_o ijl jj i^y*"* b&cbbo j\S jj -Lw^ol 

^j jSd ja 1 y La ^-w-° ISbo jj yk^j 4^Aj c j ^ La jS Ifu <U. Y 

L_j 4J3^ LacIjjjjISj^_j ^jo3l_^»» jL La^woLSjI ^4_o_A ^La<Cjs»-Ij j3 


1. Transposons 



YYY 5Juloa^ Jol&' jl <x> 


.(jbS olbb ^>zb ^*/2l 4_j ) w\JJLwwJfc jLw-s-A _ ^jLwwuI ^La ASj >-L 


£ykurl 

tJj_s^l j l_Aojj_al wUjb y>- j l_A^jj l^j 

^^j>- 4_> td-wwoI o^y La jl ^La^ 4b" (.^ ^bb^o y ~* i ^-- ,,wwvu j 
L_> La J\q i I ^ j I 4b" y La ybSi jS' ^ 4_^iwA <ciJj AS" j b*> j * j ^ Lo 

Jj4_>^j C«*Ajj L_> i4X3j_S" Cj j^—jj_>_9jb j_Sb ^ ^jl_A4 _)^]Aj jl L_$b^A 

yLJLS y& y y ^__S" 4_S" co -) Aj 4 ) I j I o ^5b ^t<A 4i Ai? ^.-bio-LJ j 

jjj I A 4^1 y-*-> A*-« 4_>- 4j jA>e-wo I .J-JuL o -LJj jl ) 

^Lb"! _jLioUj^- ^A-> L_ ^ISb ^LajcuI^<l^_a 4_> 4Av^li 

! 4j ! Cb-wo I jjJ I A-wj j yy>jy I 4_> L) ^ 14JL3 L 

.Cb-A 4J3 ^_$b j y-& jj ^ ^_>- ^~°L> ^jb 2y>-j 4_Ll^vwO i_Sb t0jj^4j 

L> <\Ji2j|j ojj^4j ^Aalbb C->1 j^xj jb^>- iw^J^->j 45" 4_>-jl 4 _j y^J 

IjL) I _ ^Jw^lS" ^IsLw«j I j jL-wj ^Jw^lSb ^^p ^Lao Jj Jj 

j^ a Lo yb -bjo 4b" ^»_jb" <. si^ ipI -AjL> c^j i ^ A ^»bsjjL d»3^4_) <.j^S^o 

^JwolSb 4b" - y^ ^ y y jr 5 ^ ^ j^*" -3^ ^ y**^ 0^^ •'^b-^'l ^slb"lj 

>Li b i^-o y->j _> 4 bLl > c Cbwwwo La j j l 5 \j ebb ^jAp 

^^jIal>- La jj ^ib"l 4b" JjjisL ^j^j ^l^s>- cbbjoj y^ 1 y° 

j* >Li jbj^-A j^1?4_j A) I y j^) ( -bb ty*-* 

^^2J>c_JlwO ^o I j I tj L>- y^ J ^ b 4JLJj I ^ j ^b" ^ La 4_Jj>- 

l y^ J <• jr'''"*"’ cb J bj wLL>- j 4_j i^-o ^ I jz>- 1 y 4$" -\j 5 ^b" 

CpI ja )lj .-\j y Aj^ ob j_^blj^b" ^La jj jl ^s^bp jl jl i-bb^_A 

^ j3 ^blbb ^1 jil C^>cAv^l (^1 Lfcjj yj ^lo^ J^S JjliAd 

^5b ^ ^ jl .JJJLwwwA ^b/L Oww^Jfel ^Ijb ^y^b < _jL>tl)l CjI y L j 

ja i <b-*-*-Q. >- cbbj_)j ty* 3 b . ^ j- S" ^jwA^ej Ij La j I j I ^a ^y>x^ 4_j j Lwwvu 

0 J_Jo jS" yS—a 2yba jj olbbL>- J^A>eJ ^ La jj ^y^S>- jaJ Ij 0-9 



fXf 


I ^jI-AoJj-Lj ^<L*Jlia_4 \j—^T ^Sc) I jJ Cw»l Jill ^jj I .C^-~ol 

.d-wwol I^J^O jL-^o ^-j-s^ y* ij-\j 0 L-o ^JS' ^ ^LoISsj 

2 ^L&oj^>- i^j jjj lSsj ^S jjlo^ jl 
a5" jj ^L>c-«^j! jl ^w& L) l_A(jj jl 3 

4_j L> Lol .5j\jS^a < _iJL>c^o ^oU ^ 3L~-*^3^ LA<jl 

l_A ^JwwL>ej i d—wo I o Jj Lo ^3 L 3 ^ L^Jw) ij Ll>c_wo ^jj I y» I 

l^o 3 ~* 3 3 ^L_wo 3j 1 Jj . 5 3 j) -,<o 3 j L_> o JC* > I J* l_Aijl Ij o- woLjjj 

.-LJoIj Luod^wwwjj ^1 jj oJjLo^sL 





J»ol£j (jjy J^ljuio <u 


?C~J c~o!j <Jb J*ISS IU 
^-Ljjli jl_o 4jl_) ILp 4_) J^olib ^L& AL) I ^1 L_^j L> I.Y 

^0~~r ^.jj'- 5 

uS\_)J^_3 4_' 1? t ^l_AC. l -o«3lj L) JwfllSb 4_) 1? jj yi ((L&C-~ot31J)) L) I .T 

?Jb> jLij 

*ib/ d^Lol Ij J.15C ^La4_j^2j tjl y> 

?c~o! ^ j^xj ^JubC-^* - b ^ 5* 

?C^o Jjli J^ISO l^r.V 

Y d-wJob 4_>- ^LoISsj ^Lg_>^-&.A 

^Lftoj^o! j*+xj ^y& ^^LwJoCi^wwvuj ^LaajisIj LIA 

5 ^->“aj 

^ wLwLw-^ C__9.il((^jllL^jj)) J (( ( Jw«ISvj)) ^l&ojlj UA * 

cJjJi^o L J^lSi [/\.\ \ 

^ibb jj jI-\jL) I tjl y> . \ Y 

^—> Ij tjlj^jl__>- ^^JL)^j_) y$ ijl y> Ajj£>Or 


?*b 


Yd«wwoI ^h,^) j^ ^_w^ju jjb \j \j\S ^ <l^v^ 


UAT 





S^y IjL)I j^ ^jLaj a_>- & 

S C— I js^x~& aJ y < ;U^ol ^ yy* ^ I • ^ ^ 

^L&^vJlSjl <.o~ol ^U^ol ;> j3 aS Uol ^jILI.W 

J*U> jJ ^p 

^C-^www^- y~Jb> c_ jL>cIjI c (\y~^y.^ A 

^_slj c_jL>cL_)I ^j-^ 3 j—•° ^j —:>- J—J^j jl a_L_>-^IJl.S' ji ^jiJ ^ 

^•\P<jr* 

^^/ t_Sj ^ ^ ^ j-*^ l£^*- /0 < ^ j ~^-> l-> Ij ((liL> ^j^ ® lg.,^91 LI.Y * 

t_5C L C-*-wol j l_$\j i_LI.Y ^ 

Y-US^» Ij 2_5I i_->l>^ol ^L>-l< l>- <,_j:Uj.TT 

sjuuj^ jus' a* y^b V u^i u.rr 

YCi^wwol o-Lol 5y ^~j 4 _j AjjSj^- ^Jw^ISsj jlj^>- j^ jLwwjl ^aISI.YY 

J) I 4_j jL> yS^s^xj ^1 aS" ^^wwS" j tCl«w^l A_oL>-JJj>- ^P y&y J^lSsj 

'-! ir* ^-Sy^ij-* JJ^.JJ lSj^oH c>'-*cr“Vi '-! 

C^_AJ_> ^*_al_>- ll*^J ^L&^woL ^ Y j^J I A_) ^alo wLwJo jS' 

j^l? a—j ^_Ssj^ jL _j l_S\j Ij j^-~-'j Cj s yiJ^*< ^*-aI y~ y > yj j^ L^jc^j 

^oL j^-J^O 


(j I A_) jL) 


^c^l c^otil^ <_& J*l£t UM 

JCol y c_5\j ^lj A^si_> tC<wwwo ci^jotaL o t -^ j (_J w °^^ J j^- 5 ^ Ojj^ 

CjL-jI l_Sjl-L_* J jl _^-S" I—J Ij J-J3 I .C—wdl 

CjL-jIa_> ^ ^-^1 y>y* o^ljl A5"jl y ^t_A L> t-\jlo^ 

L -ISsj Ij j I wLa I y>x-> Ij J-Jo Lo t y I ^ I j L Ij ^ ^ 

A_^o j^ 0 -LJj ^AL)^c»sJ>- dAjj^J?Aj Ij l5jI-L* J J_A I ^jj I jl (^lojlj .JCS 
t_Sjl-L« a 5” J^l (JLwO \ Y * jjj I jl ^j—J 0 jj JAj CO j J J^ol .aIo^JJ I C-«-vJ>eJ ^j^ 1 ? 

jl jJ_ jI y- Ajj^2j cd-wol o-LJj c kJiS J.15C ^jj>-j (Jl 





cT^ lT^'J 


aSX 


«wO C_9 y& ^Aj j&-> L^J ^Snj 3 J.15C 


0 Lww*^d 1 


5-xijb jLJ ajbl/CoU tij J*l£> ^UbjJJljl bl.T 

^^_L? (_£ A I J^->- | J—> 0 J L<L) L~d ! 4 j ! Cl-wwd I jjJ I ^Iwwd^J jjJ I Aj »\S"j^O L) 

^JwoISsj «Jj3 y) w\j£*_a (jl ^iijI^^>-Ls^ J jl^JC^Jjl c^Jwfll^J ^OJjI 

(.^yXy \o «w^L>tL)l j) yi Is Aj ji^j jl y~*^ (JL^S" y^j Aj ^JJjI^3 

jl ^_j>- j_> wo _* t^t—J^->- jLoJ^j>-l _> ^jL&o-Aj-\j <j;! 

^ Ssj 3 ^ L&^jLawO ^jI^j l_AAj ^S* jl (^IojIj Cl«w0^liLo cj)lj^- , l- : t" 

^ j —$Co ^wvJ? ^_) ^_j I jSCl*J 1—1P jl y—^ AXLwjl y> y**-* c jljl-\jL>- y* 2j Ls^2J>- 

^_) I j I J j^_>- I_ AjIJJj j)3 y> [ Iaj>- j_^ ^ol U .JJwJdL) ALJdb 

_>U j ^^woL^dl ^IaJ y— S*A i Ij ^Jw*l_$C> ^1 ^_) AjLjI ^S"d-o I £- djL>c-w^ i 

—& j__)l yj i jL>cL_>I l*_sl j aS" Jjlo3jS" C-oL> j iJjlo-ULwoj 

yj Ij ^ji IjO—dl J olSwLO L) LfljL-d *S Ij ^jUb^jljjLwd 


cH5j^ ^aj^Jaj.Y* 

jL> I ^S\j ^ ^/ L J *J * o j3 aSj yy tCl—wdl o-LJd ^^la» Jj^Ip (Jlj*^o I 

J L-vwU U jl ^ Ij aS" t C^*) I o 3 / ^ ^2-a L^wj ^ La Aj y~-’ 

^j^-> ^ J Aj j&j 3 y^~ ^5Lj . ( -LJ.5” o 15^ L^j>- Aj ) . 

L w ^ o ^_>lz5" jLJUjI ^ bbjl jwLJd ^jJa^O jl (jLwd Jjj>- (l5^ yS^a jLo (_^Aj 

Aj ) -\j-LJj AJj>-LwJo d-wwOwwojAj jL^ jL wJjCl-w»-vj j ^A_^_A t._ -jL^- jl ( \ A ) ^1yjf 

^ Aj ^2 j A_^d Lfl I . ^LwwwJj JJ I 3 jAjJj I yS^~S>X J jjJ I . ( 0 ISsj ^ _ j J 3 IS” 

j3 y^*~i 4 j^ji^ (^~^~ —< >L^>xJoI J ^jljAj^S" c^jl— y^-i^ 

C^«ol t^l^lSo yJL>x-) Aj ^gjL) C.«..«»0 jl ^oJ-wd (J^-^7 (_^AA3 

.3^L^vwJj^jb IwAjAjJjl y~aj2 ^Jb^jjl .3^jd £^l_9 jlSv^Jb ^jjdJj 



^c**u*>. joi&j 


dS Vi*«o) 4 j Jp^Jjo ^IaC^xSI^ L jolSj dj Jp^jjo «^U&C^x9l^» Gl/f 

O^lfij ( j*S£ j dj ^ ^^5" ^ lJ^°J 

Ij LaojL—a C-Sj>- La Ij j .JjICjjIjLLa ^t_A Ij I_A4_Jj>- ^j >-jj jl aS <LlJl t4_L 

IJ j^JLj ^Jj>“ I J-* • LL—A I ^>TJ J Ij (_£ -L-J I ^9 ^J-0 IS\J . ^_Jw—> La-JLL-*-A I jj ^a 

j_jIj-9 J -^ _ AI j_Jo jl Ij l__A j I ~L Lj 4 SJ _j t J-j 3 jl jj ^a._ > ^-jJJ^_*^-a j ji?4j 

^»-jS -iSt -L Ij ^t-A Ij jj I j-A-sj? J^ .3jS ^S*4 j>c-Jo I_Ao.Aj-L jL-o LIjIIsLojI 
IhJ c3 ^S 3L>C_J I Ij ^jLa^ ^-_S*4j>c_JLj jl jj ^a jL— aJ^I Ij 4»lJI 4S 

^*_slj ^l_A4JL9l_J jj j-^ jl LJlp j jj jo ^La^woIj 4 S J-J 3 jj I 4 j LL--**^>tj 
J s2-wO jj Ij La^^oL) j |jj ^a 4 S LL-lp jj I 4 j ^j3 C-Lj^j^a (*3lj -Lj Ij 3Jj^o 
<S" jL? L>- jj I 4 j ^ j^j J 1313 j I ji -Lj Ij 3 j j-a ^S\j ^ ^Jj1L~^a jr 5 jJ^ “LA I j-Jo 

,3jI-L 3jJ>-J ^^5\j 3 Ig '->a jj ^c*_A 3jlJ- 4 jiSI J^ 

4 > ^S>- L—j a j ^lA^ l_$\j jjJjjj ^S ^ flj 3 j l5sj j 3 4S^j3j jLLa 

j3 <S C^J J-J^> ^A _9j4->^j LA-L jl ^j ©J / jlS-LjP- ^LaojI j5\L-o ^ j~ot_S\J 

I -L ) LL^A L Jj j jJLo ^ j-> j-'*' 0 j'j 1 ^ ^L^J 4 j ( j j>- ILa ) j j I j_>- ^ La 4j 'y 

4_S 3j»Jo^_a oJ_0 ^I4 jjS ^jUj ^4j^ j3 ^1 >cjIC-> 3j jl J t-LjS^A 

jj j^>t^_-j 3 jljuL— j Lj LL—o| o-Lj_>- I > I 4S" j_j I J -j ^__) j >c^ a 

^-sj? j_j ^ 1 0 -L -Lj j_J-_>- ^ I ^_) j_A A^Jjj 3 t -L j*Jo ^a j^2j c 9 1 

jljl-Lll-^-j (_^^j jSjJL_j l_Ajjjj| ^_j 4^j_> I jj>- _ i ^ j^L> 5 ^jiLaJ-A 

jl ^_Ssj 3 (_£4j jj» _> jljlj-A 1_Aojl jSLL—o j L<—a j3 jL^>_P .-LjIo3 J—’ 

J3 3t_sijljC-l -L Ij 4»lJI t-Lj-Ji ^a LL^Ij L_$LjjjJJJJ j^" ^jl-A ^]|jj 

3 j,* .o> S' 4 > La t 9 L_SCji j_j I 4^" 1 LL—o I 0 1 ja-a La 3 j^_a*S" j La LL-w— S' L 3 j I j-a 

.-L j«Jo ^A Jj? jj ^0 ^J_w-w9 ^l_A4j S y 

^jj'V^ j^jJL-A ^La^^S 4_>tjj j-J j>- ^jS^aj jjs c —L-AIj^»cj Ij jUL-ol j 

4_S -L—jLj ^.A-L-g- jLsL_pI jLA_ a (_^ljS -L L_) lj>- to-LjS-LpLiLA -LaI j^jj j 

t-L _jS^—a jlSvA_A 4_S 4 j jSjl-A_A .-Ljbjj^- j jl jl a OI-IaLLa 


j 


L—A 


-LjI _A ^j>cJjl__) ^1_A^jjS j3 ^ J_SS 3 ^l_Ao 



m 


^o jA > . jjj_w_a ^xiwa La ^ jS as> c_jo ( j-j l>- L-o I jj ^o LwJo ij Lg-b" 

jj L-wo 1 _j J^>lSb i_SjIj^ o j ^Lwwol ijLwo aS^ jj 1 ^1 jj AjLwojbs jl 

4_aI^_) Aj ^lij4_) cJjj^J ^JjLi ^^Lju CJjLfij ^>cj jlj ^jJab ^l_A4jjjjj 

•^Jjy 5 


J^ojw ^Jly^oJ ^gJU* J* <5 £ uUI 1j J^lSo ^lAfib^Jaj ^ 

ja 5* Aj lA^jl ijjo j 5 Ij ^£**1? 1^5^ 

La j j^o Lu I $ j^o j ^ 3 ^ ^*-A t '—■*-~'' I j J Lwwj t)LLo 

^>ojLJ ^LaJIjI ^_3 £C^>J?J_) (^lj_J .^-W_A^ ^L>e_!>1 ^-S__) IJJ > 

^jbIjj 4 > L) ((^>cjj1_j cjLijIjb)) 4 j (.(^JwfllSo La jl ^£4_Lsj>-jl) 

jl_^_P 4_j Ij ^y>tJjLj ^jjjLwwO L^b J^ojl* (^^cjjlj 

4_S" JJjb^a ^Jls>u ^w*)Lwo| jji?4j _vw 

jj2_>l (Jb a .ijj aj.i . J^J w_A CJ. 


cJCjb 


y 5 


4_l?jj^ _a d- ,v yLoj^_?>-i 

l_> ^ y*3 j —>3 t_3b *^~°') (_j L ^^ >c ^ 0 jjjL^wo 3^ ^jL<»~jo tLAjj^oLub 

La 3I aS^ jj I jl ^j-^a ^ Jj.sb jlji j^. L) (^✓o-wbl (_£4_*j>-li 

^J^-aU-A ^*_j| j ^LAA^iL) Ij Uj cJj^ / Laj Ij La 3 1 t Jj^ / CjLoI Ij 

L_$b d*jl—*A?I 0^ (J); L? ^_) aS”) jjl jJ I (^4_) j^2j JJJLwbl JJ jll J^ .JJJLJoljj 

w\ AI j_Jo j 4_J ^1 L_) Ij ( i»I^wwo I o ^ jj l_A j j-wo lu I ^ | jAa ^ C-»-Lp c5LL-<i (w-J Lg-Jo 

jjj^ol oj^- 1 0^ ^ tALA^ ^j^Jaj ^A*j ^La^Ia jJj ^lj Lo j ^y* 

.CL—wol oJlJ. 4J19 ji 3j L)bb»J^ ojI> jl 


^£***>1 bl.f 

^ tj^_ > ^j—) jjb ^l_Ao j-bsJ JjJj^c^wA jlp ^I_A4 j j^2-> ^A_^_A 

JjU a ) 4_S" ^_a3>j ^Laojj^I b LaAj jii2j Jjjl .JjJ^J J^ 5 CJwv^l 

4 ) jj ^La jLJ jj jLw« j^ .J^S^a ^ ji jL^lS" ^j Aj j Jj j^XJ 

ajlJoI jS" jbS" jJ^ jl ^jb ^j^-j ^JJj>- La 4jJ^ lSb 





JjI y {jy aS 3 y j^L) y 3 ^ 0 -AJo3j ^LoISsj (^5^°^S\j 0 ^ 3^ .-Ulo-LJo 

y i^yy l> y ”* $> *7 J^ 2 ’ y^^y*^ y~^ i—jl_>cL>! y* l-4wuiAw*wo 

sys j—a y > y-> tjl5sx> & (J y-y-* 5 IajLwo aS y^->y^X^yyL**j\ y ^4_) 


. *\j xsj yXs* I 




*y lyoty**?. l^>»V 

l_S\j C)yy^ y^ .w\jjta 3 y>- yy lj ^Jw«ISsj 3/! y ^Ia^JL^S^A y 

)g«>c^o j^xj 4_> CAww^o ^y jSL y^ ^ 1_Ai^wJ yy CAwwol y^L<t~A d-w^*_^J>- 
^Jul£ yj ^ jjCw w*uj ^Ia^j Jr .~UA3 tjtJL) ^y y\J&A ^Ia^AASI^ 3 y>- y\ 

y^-by lj y^S>^ A &\q\ a & y5 a£ y\*ay 0 yyAj ^Ao^JAo 

.^aISjI j£> aS y> I ^L>Cj| yJ y .3 jX> 3 yj> yC±J cJ^ -3^ 

(jLa^lyLI 4 _j 4-S” ^If*- ^=Ja~“ Ji J“j~^ X* 

y\jL> olSCU- y O^Ia^I-Aj^j yJ^- tl)L^j>- y2 .wLoL>cjI^^o ^*_oj>-4JL-0 3 

I ^<L-^A a 5" L>-(jl 3^ *■_ 1 4_> jjsaj ^A jl tjljljjlj>- 

^1-iS" L) a5" 3 / y**jyi+a (j ^y y**- 3 y t Jjjiwwjfc yi*j Juli y*& ^J^°l y^ 
c_Ssj yoy}L> tjl y-i 4_)^_>-lj <\ Ul .-LJi wIaI y>- yj^yy l *~~ J \y-**-* 

y-o y-^\ y2 t^-wJoL_) <c_Jj|^ ^yfclSl ^y^Ty° lS ^^—■° y yy 

. -A-Jj wlA I y*- y^Lo~A ^31^ <Lj cSsj 5y y 1 -^ 


U-jjI 4_j U jl yjy~s>x-> .wAjLwwJ& ^t-^ 0 J^''-''- , ^yy*-* ^0^ a^a 

^ I j-i lj y y 13 <■ k] L>c«fl ^ Ia Aj j^ 2 j y> y y 1 ^ y^ 2 - 3 < '- w ° ^ -L^o L>cj I 

L ) ^—jljCAwwol j jXs i !d-wJj|J__S” jLa_S” IaCAoI —$y (^£A^?j_£* jl 4_JL^» & 

j (c~-4 J~4-^r y.y^ ^) l 5 s ^ t ( 1 _si^^~d^' 

^^3 ^ i^jZ^a 4_j 3j^LLwo3 y~oy2 iJIjIjL^? d, y^ 2 - 3 

J-^ 5 ') J J^ 5 ') 





J 3) j^XJ 4_)^2>-Ij ^3*wOjjta ^l-Aojj^ol ^Jjl30 {_y~* J-m 3 i-Lwol>ejl 

j_> lla_j>- 4_S"ij I ob jl j_3 Jlo Ij ^ j yA Ij ^y-wJs? v J L>3> I 

/ CjLoI Ij I_Al)I 4_> Cjl^Liol 


Aj ^l&Sj^ol ji J ^UbA3lj L>1.^ 

^JfcLSl j —Jj 0^j—^ j^ ‘-—•^j^^ ^jS\Jj^> ^^l3i0^ww_> j 

lOl j& > ^-woL-ol (^0^ jJLjj .Owwol A3J>I^ ^LolSsj J$ Aj^>“lj Lo 

Aj>-j^tJkAj ^X-^b i ->l_>3)l j jj jj j^xj Aj 


3j—& 


J& 




~LJ 


CjLo 


33*wA LacSs^j jlS" jjJ_wwa>! j iO>Ip*A^I ( j-J-«l^- aS yj I 4_j o^j^ ^y 

• 0^-l~j ^jjIj ^ojSC) j^ ^j~*j cl-AyJo jy 4j j 

b f*-™ j .jj'- 5 ‘<_/03 j! y3l> ^y^lil : cr 5^Py aSCL 

4_S" J Jo 3 ) Ij t_SCjj j ^ L& A3 L J" 1 *jAjja yj|yl3 .^/ Oo jj2j (0>3Jj>Aj 

_ JisS" ( * t _>1 ^__j ijjj—sl . Ow^>l ySC-^l _> , _ SI Cjli. 


_31 i_JU2_w^ 5 «._ Jj) J_> 

L_>-tjl 4 > IjwJo3JIS" ^La^aLS"! ^< 3 ?jp j^ ^1 jS\Jj-* l3J> Oww^j j 

^^il__) 3JOJl jj Ij ^ISIj^jj Aj jj^ ljk^3-oy jl ^£jL^_^j aS" 3woI_>ejI 

. 3jiO 


SjJ33b cialys ((^yiJIj^y)) $ «Jol£j» ^Uej1$ \j)A ♦ 

j! c ^_Sb L^J JJL -C~J jyb^r jb—~;' J-4—Si tiOb ■ 4 — ; 

J J_SCJ I C0l ^ Owwol J__) t J_JoL) ^—<5 Jwol__SC) j J S\ J J S' ^l_AoJj-\_) 

^jjJL)^j_) j-3^ .Oww^l i_$"jL—> ^j—L? 

(^jL*_3)1 J^UL_) QA-JO_i j _ A ^ _ ! l-^_ ’ cjl 4_S” ^oS'^y’ Aiajs*-*^ 0 

j^_) Ij i -> U 31 Js? UL_) jj ) I j A3 j_S" i3 j j—3 »31 j**X—> a 5CL_) t cO~~ ) 



5c^>jots^- fYT 




lu$l joi^j oi.^ y 

JjloJ^ol ^J_>-jA_) ji ji 2 ^Jw^lSsJ J~~** -l^LJ jl AS" l_A ISJ I LI 
j s t a) ) S wli^_w_& ((^ jj *)J L)) o ISL l _>- j 2 > s 3 —^ La aJ jS" ’ 


L*_a ^jj Jj LI Lol .JjjL jl jS s j_>- tjLjwwJLo jl jj^i La jl LaaJjS" ^iJL^'jj 

C-wJlwO t_5L) Uol jjJ I jLjljl* ^JjJLwvwA 5 J_>- jLwwLwO jl ((U jl A^ (JJwwj 
C->3^JLo ^jLlg>/g'4-) aS" tJJ j^^Sijj J ^j'yL ^-w«-oLSjl ((jjjj)) ^a >/g>c_JLo 

L ^jLjjL_ 1 cL-A^JlL jL_a jl_S" -< 2 - ) ^L>ejl Jj^a C-LLA^^O jLjj lj 

. L^>c^o L ^-^- ) ^jLJLo j ^jLwo jl ^o^Lil^I c jj ^S"-Lw>oj 
^LL L Ij c^->- ((^ 5 ju»j» Ltslj LajL*_* L>/?Iaj ^jjl LI LI 

AjIjI ^loJCji'^Lil 

l j*^ ILp ^LAojJjL*> L La^^xS"L jl c jJI-LL— ^^>ejj aS" 

oIL-LO c_$J d»3(_£°jlj ^ j-£j 2 -a (_£^CwUS" jl^jl Ij C-^3^JLo ^LaaJLLj 
j La^^_S\_j jl jljljJL^- ^^>ejj ^S1 j*jo^a lj (^IaJLI^SL io Ip 
La cp L«j ^ ^ Uo I 3 ^ j* ^ L j Ijj _y L- j j La LS* L aj3 aji^*- L l_SL j L j Ip I 
j JL— LiJ ^JwalSJ 33 ^ jl c^j yL j^ 2 -> lj jLwjl j 

J—^ (j - ’ I jj-J J —3 j-^sj $ ^ 3 —^ jl I <°l jlijAj 

La jl ^ 0 ^ jj d—wvuj ; wCjl_v_a j^j La jl ^jj j^o JL- jj^p 
.d—wol ^SLo ^l_AISjI ^j^S>z-a ^ 0 ^d^w«jj jl ^^Lj jLj ^-A (^JJ 
L J cLaJLLI -LjL ^jI_AjL ^jj^L CpLjJ^” jLa OjjLpAj 

jL—o a_S" ^jIjjjL- ^SLo j ^Jjj (j^°j j->j j-^ jLj ^•><?i 

wol j^SL-4 La jl j*jo oJj^ ^jLoo^Lo j ijpLjjl La jl 

La aJ Ljj -L Lj 0 j I a 1 a I t jj ^_$L j I ji ^ L L ^£ 0 3 ^ 

\ $ / j l^j I JuU lj aj^j l_$L . -LJo L j Li ^La ISL ci>3 ^jLo JL aS" jjjLwwwA 

aS" La jl Aj C«*«j JJuL^a oJjj aS" ^-^1 j^l ^LlSo JJol j£ jl ^ j-A 


1. Differenzierung=differentiation 



fTT ^*xo ^ oij^ ^ia^^x 


4_> .a jj_> I jl /! .XloXX jl5jLwo y-^-> jjXsjLwfl jy&A^ cXloXX 5 ^jlj 

.xxX X—s^Xw. ) JL^ (_^-U >1 j—2 Jw«LiC LX1—> c|»-».<-S' oISsj ^Jw^lSsj 

4_S" X_)lo^^_S" J^jLA^jlj^j ojl^-a-A ^jjLj ^-oI j*~»i oj'^'L) 

.XloXX y y> j ^jXal jlS" ^X*_a ^La.} ^Sl (j I 


1j jljjlj ^ 

^jL_XXj>- ^_w_ol_SL« c4j S" c_S^_> aS y—> I jl ^- w - ) coXX oJ_0 ^aIS" 

.X5"^o i l-L > ^j!Xl>- j**X-> (JL-o LA(j y^-*-* , *XS"^a Ij ^jJj-a 

4_S" C^>I (JL~-o (j^Xwa La X_sj? o X_> j ^La^>L lg>/?I4 _j ^jj I I j4_> 
^iX l_S\j ?ib Ij ^£loXX jl y X_^r -XloXLa y^*~ ) y 

La. A 4_S" ^ yS>^—a ^^XU ^jLwJjL>XA i^jL>XjI jl jX*J I 45" XwX ^jj I 

jLw>JjL>X A l^jL>X_)l I a! .X5"^a 5 Ij <—«.-> jiJa^o I^gj^j^) jl Xjlsl^£>ejl 

jl*_9 ojlXl L)L»wA <u j^j tXj5"^a Ij ^xj j^> JalSj 45" ^jLajLj jL_a 


^^U—A 4_; 4_S" 




^1 y cxX ^IaJLLj 


f_x X j' 


^-woLwol XjI j**xj 45"(jI j^X ^«X jl5jL-o 4XXl y 5y>- lg*>c-^ XjI j**xj 

$y>- Aj ^Jwa^P C-Ajy-A? oXX I 4 j^^£>- aS yj I ^«/3^j . XXL 


o ^19 


((XXJ L_$Xoj )) ,jijb 


jL^L; ^jj jljj^ jlpl a 5" tCXwol a" a £) X-w^slj I L^-*_« ^j_jxj>cj 

^Ax^wwa I L^_*_« ^ cXxx jlxx j^S" ^->x JSLx A* Ij 

^i-^o X X>- JSx: jr 5 -/^° ^ -3 ^ A*_) J L«^ L) ^-^Lwo(^ * * ^ CXwo I 

.CXwol oXoLo ^y^-jAo ^5L) ^ 

) ^j L^U ^_a LL? 4 j j j ^ ]g I <S" cx^ I 0 xx j LSCx I j Lwo y> I j 2 

^XJK—fiix>e_^3 XjLJI y. _>■ ((JL-wO L)J-^L^aY * l_J \ * ^4_Lv^b 

^„«ww*jb^_j ^^„^»w*j| 0 x »-*j ^ ^ i^3Lw*-> x^^Lw^(«bYY 45") jj j 15 * ^ ^ 4^J ^1 



fTf 


L-Sv.^a. S' 4_) . 3 jj 4JL9^S* 3L-> j j-s^? o w\_j l_^ L>- 4_> ^ La o j IjSjw^J j I aS* c 0 3 jj ^lzl_P 

4_> I j ij I j jj L _>- (j I <j a_j (J l__SCjo I I _ i 3 I jj ^« ^j} jSU j_^ 33s* l >.>j 

Lj ^V* ^<LLv£?li j3 aS" ^jUI 3^~ c^%-~j^j ^*3 lJL^ o j-j-w^V* 

c-l_)Io~lL* i ^3l °j^jSjwwJ j3 (. JjI< lLw^j jJLo (j^^Lwo&TT 

^ y-^-^ J—’ ^ > d-wL_$C~ol ^^A 3 J_)lo3j _i j—*J jL-wvu LajI j y>- 

.Jo\ajLS>\Jo 

sL>e_> I jl y** _ 1 _ ! iJl- 0 0 l^>- ^S* 3*^ jjJ ^ 

tiJl^wwol o-LoLo 3j->-j4j -L) 3s>- ^3o cLajI (_£4-JjI 

JJ L&.C-I A3^S* Ij 3j^- £c^l ^ ^ C-wol ^lo-L^o jI™j 

.31^ ^wA I^3 o Awj jS" {__^ -5*^^. 3 ^ i_^«wuj b 

l2j-LJoA_> oAUS'p-JaJu ^LaJj ((jlS* ^Laoj,/)) yj jl ijljjjL>- ^jj jSl> 

^j_>I jl ^jj IS"^_j ijljj3 j3 d—wolj^ ) wL_aIj*Jo jl ASLjll^- .3 y3 ^a <J j3>S 

3 1j J 3 ij 1 j) Ij jj L>- jjj j^j lj l jS>- 4s>z3L>j 3 j c _\j 3 jj ^S* j 1^-w^j La (j j ^jo Lo3 

^L>cjI LaJj j) I sLojl jl y^ La^L*_) aS ^ (Ji_^ l)Lo-A Lj lj 

jj lj y L>- ij -\j ij La*^>-Ls-o j3 j jLwwvU j^XJ (J y~S ^ 3S* ^jj I . Jj313 
l^4_L>- jO 4_j o JCZS ^ *lg!> i ^Ujj ^jj I ^jj j^a IS" ijlj^3 ijLL) la I .3 yi <lX^»-lwo 

l J jl ySi 3 lj ^jJ y> ^ 1_A jJ IS' 3 t>e-> I 4^ ^ j 4_> t »\j 3 0 3^aj I j IS* 

l 433s | $ J^JJ 2 0 j I y<t-& -\j l . -\J 3 yj 4.Zs>- Iwo lj 

l^wol <C3 33>jy^ jl^U ^i^ 3^y 1 ^ y~* jr 5 

tCl—wol o-L_aL>ejl Ijlj34_> JLo ij^wLwo La^U^? aS' ^c,\& y3^ 

^Slwwo ^ol I iji^Lol 


cr^ 4 3 j 

i_$sj ^_!L? aSD_ i cl 

ci'^ ^ 


^C^0l il^U ji l IIS' 01.^ T 

ijl^—Sl-l—a ^j 3 c J__jIaJ19 y wL ) LaC^w^J^j lj IIS' ^4^J?‘j3 A_>-^S”l 

3 jS ^_) y i_$s-Jo ^_A 1 * 4_w? ^3 j) I j yg33a 

. lI^wwwO ^ 3 lj I lj IwO ^ 3 Lj2J ^O-A l_X_j . Jjj I A) JJ Is ^ La 4_) j^2j 




Cyty Jolios' ^li&^-ob 


liul jol^j ji Ub^«u^>.^ & 


L_$b j^£^Si ^L^?l ^Jw« ^ i^J ** ^ 

( j^ ^jT ^^_S" 1—J ) ^jb-jL^Jk jL)^J>- djbbLJdl jj\ jS jj T^*° 

o ^ ^S\j ^->e^2j Ij 1_& j I ((j- 1 ^%~w*<-o )) t j _^° (_£ 4_L>- ^o 

j^lT^ - j j'^ ^jrTj^- ^yj ^~~f^ • J - a - 5 c r a lSJJ “-^-—l 

j1_j^>“I ^ o_5j-^ j^ 4S” ^La^jLwo-^^- j La^S lL ^ 

L)L j -^- a 5LL) tojLj ~ ^L tAjjl ^ 4 - 5*"' p '^ ; ’L>tXjl 


•“^J^CS* fb"' ^fjjj^Jj^ 


Mb 


■ic^l ^ju djj? (_>t»£il (SJ^io 01.1^ 


4_S* i ^_) 


0 w\_^> 




LfljL-o 


SsjI 4_S" ^jIjL_) j CjLI y— 

L^>-Ul_P t J—)lo^^ ^jl_9 ^j-Lj^j 4_> cHjI j^xlL^a ^Sjo ^ ^wb^jl jl 
J 5 jj_JL>c^._& . J_) 10 J_Jo jj_w« j j —wd j I ^_) (j L& Li' ^ j jj L_>“ |jA _ > 1 

^jb bbpL ^J— 1 bb biwuli'o 4b o-LJo o-LO j*j Lb ^Sjo ^l_ft^JL>ej 

tjlSLjwwvU^_) jl ^_>-^_) L o J_Jj o Jj -L_) ^jj I ySiJ^ jS ^4j^ b 

01 j. o^b Ij 1 a L>-*Ala_v£31 jj_Sbj t -U > I w\__) 4j J S' J L>c^ ) I Ij jl 

^|<b^S4_j c^jI.aS'^^o ^_^- ) ^1 j$\ c_jL»cAjI .jccS^o 

((L_) ^1 j—> ojjLwa)) 4 j>c . -) )IaI_^v_) 1^ Lsj 4 > L&(jl L) 

jl jl 4 _j <c_~ol j ^1 ^Ll LjI ojb jLj-^- ^jL ^1 jil ^1 

.-\Jj^I^_^ jj ojjL> ^jjl jl jl CjJ-ajlj.2 

jla_) j I ^1 j—$ I a a L? L>tL_) I jj L j iLo LL ^ (£ ^o*-> ciL jjj I 

■>« lg i_;L>tl_)l t_SwL& j y* jS^^jj>- .C^wwol ^j^jb 

oLij_« L ^1 jLI ^L^Jl c_3l jls>\ JuL Lol jS^ j jl^_J l 

1>C^>- y j**x-> g. jl j^A^j ^1 jj .wLa^^^j iSjJ jbj^-& j jbl JJ <b^S' < Ji' 

^J— 1 j^ 5 b> Jj -L i Ij j I Ci-wo I _> <b ^i" l_J L>cJL_) I ^jJuLi' ^ L>■ 4_> 

•^*-^bj 




'SC^Jalfc' ft? 


jjJ ^_w«U Uj 1 (Cwjl c_>1j>ojI l_ 9 JJb d5" Ltil bl.W 

5 ciwj! 

3^1Sc-\j ^Si i^a ^JS3 ^j>-l_aJ ^p (_2 *>3^ L& ISj I 3Ua 

.w\Jj&3^a La«J Ij ((3 j3)) L_$3 _3UvwaJk jifij 3^ _ 

^J_) ^_J>- I 4_S" 3 l ~£— a 5 y b ^*-w3? '*—■ : L>tO 1 Js 2 -wO y La j ^ 3 ^3 yZs^ C_S\J 

-U >1 ^_9 a 3 j~^ j~^ Cj~* ^ ^(*—j—> 3U_a 3^ 3j}"3 ^ 

j! 4_S" Cbwwdl 1_&0jl_9jl_~a j3 * * lg l^jL>cljl j\ ^1 J$\ ^jL-o3 ^jb 

. ^a ^|^_a»A3 ^j t g-<wvw^P > " 




a> <—jb>^ol £ 3 ^ 93^3 A 

j 3 ^3jl3 ^ 2 j *■ ^ 3 L^>-I <Lau&J^j| ^*_^j£9 i^jL>cL>l ^j^9^a l^>- 

3j -bwbU*_a 3 bJ 1 3 cSbjLj^) C^Lal— SsJ ^_uL>c_J P j3 ^v£?L>- (JL>- 

^^_j Ij 3 ^j>- ^-S" ^jbU 4 S 3 ^ 3U* - tCb-wol ^*-^3? i^jL>tijl ^a 

^b j-jj 3^ C-^LS" ^ b 3J_9 .^* ** \o < _jL>tl)l JjjJU*_a Jjul^^a (jj JJ U 

jL-^Jol _) ^0-LwO Y * ^4_&3 C!j1jl3L>cJ j3 ^U>ejI.3 ^A ^J>- 

j US" j 3 Lo| .3 ^S"C-5^ ^ ^—•* L>=bo I p«olX^wa (. 3 wL& ^S"^ 3 J aS -LJo 

t -b^ , 3 ^pU>vi^-l 0 ^^S" /I lS 3 <S" cb-^l ^jS3^° ^^ 

j 3 . -LUStj ^—a 3 _ > I J Uj ^o Ua L& 3 ^ i^J lS3aw& \yj 13 j S* j I ^3 J U>c1j I 

La^3Lwwa yj (^La^h^-Lj ) Lac^IS aS j^I^L -\j L y& 33L 

CjjLU_ a ^Uc^aL^ L_j Owwww& jLS3>l y—i I j tJ_jjU jl y < _jL>&l>! j*-& 

.jjwJoL) jj ^Sb ^ L3 y 3 ^ cS33 /j j_?j3 3^ ^^-33 4-> 3? y ja 


^il 3 c-^lSiol ^ 3 ^ 93^5 ^ 3 > J^Jjj jl <U>3^5 ^IjS j$ i ji.) ^ 

(^jL>tL_)l jX _a ( ^_>CJ &Zs>- L) 3 -bJj Cb ^53j ^<lU>- ^a ^| 3 ^3 

JsijS' J-olSi jlSwVlajjj j! .ZjS^y: Jji 

jA 3^jj->b>- Ulp .jjl<ci>-ljjl >33 3 ^ ^ 3^_3 j b>- 3 





.2 ^a-^_ 1 l£ < ' - ^ -> " j* L> t-Cj-wwjfe ^jjJu ~la (i^jL>tL)!) { Jx^^ jLli o^o 

^13 L A L> Lj L_) tj lj L>- JwO 1 _Ssj A^ 1 1 j—2 ^ _ 3 ^ J* 1 ^ 

La a i **« > I 0 L. a j s t)b a . ju L> a L l__j ^IjA aJ ^j—> ^ l 1 1a—’ A |a a ^ 

lSJJj'-! Aj' 5 j' cTi 4 -^' lSJJ ij*-x-^ 

‘-^^■'"Jj-i J— 4 ‘“A<jr-* ^|j—" 4 j ((_A~A *(Jj~* j' I _ri 

A_S" ^_>b y>- j—a ijLwO AA—Jl .Aj^_A jj j—a Aol*}L*P t..-A 

A_S" lj ^ALfl_> A_)l a ^x * * \o (wjL>A_)l j* _>L> iAAS^o ^/Xj ^pLaA>-l 

iJxS^a LL> I jlAJ jLLjjL>Aj! a^ ^JLo ^Laoj^jj^Lo a Lac_Sj^jjAj 

.Aa^ ^jLaL 


'b^S* Li'ji cJ i£5*A ^Ljlo fiU Jub lj «UL> £jlJj» ^VUa^>1 bl.T♦ 

Ia ^*)Lla_vi? I I Aj L a_S" I aa>- L-o a LL^1? La a a I ^ ^s>- ! aJ LJl> 

aLaLL jlLo ^<LwAL>- i^»o a^l^ 5 *)LL ^ j^aaaJL) o jUa^I L 

oa^a I ^^jjLS' (.xiS ^Oa^* •*)) ^5sj -A a l__j ^^ >- ^L > ^1 j i 

cJA)b^_d oA_jJ La jl jl ^SaJ .ilA*_ j A_S" CAwol ^j— 3 1 ^ 

I . AA I ^ L j I j o J_A> A L> L_> Jj2_j I j-X < j jiA a 1 a AI jj _j j 

A_L-L I ^xs\j ^x—a A ) ^jLu 2_J>- (_£ojjL^_a LLj ((^_)ljjL«)) ^j-A>- 

ALJjLaA_S" ^Ul J-^-^ l)Lw 0 A_oJ_S" ^xs\j ^L*_« A_> ojjLo .Cwwwd 

^ ^ 3 3 ja^2—> ^1 ^jLa ^__) ) (.JXS^ d _) lj 0^1 a ^jj X 7^ 

^1 j—i ^jLjji a^aa^^ - ^ aL-« L <.$ jaS ^L>e >1 Lao^I a i*_^>-L^ j 


ojjLa ^jJ yj l5Lil .Lao^L 



p-LAJ =-^-A j j ( —® 

L-Sjl a5"^A3a ^a otA ,J ^' ^ ) 

wL_)^ tAAA.1_; AA_Lb AAjI _3j 

3 LS'- ai! J^' 


JCji' 


u~* S JJ L ^ 






SjLiJ »-£j b C«*j 1 3^0 <-& ^yuJp t-jb>£i1 bl.Y) 

4j (( { jZ^j£ jLii» Jxj *£ cJCJ^^a Lol UIp J^lSi ^La jU^iS" jL^A- 

j LJ L .-LoLaejI^js ojj^ l_$sj j-LJi ~b~bL L j tj-LJo o^A- 

j 1 jl ! jl 4JL-JI .-L_)I<CL9 ^ CbojLp 4j C_$L)j*3 jl Ij ^ lg,■>/?' I ^j^J I 

^^l J ^j^2Ae_JLa 1 _AOwJ j-LJL) 0 ^w>- aS" CbwwOI J^j I jLJjli^fi? 

^1<L> «Aj l ojl^^-A .5yS >^a <Z-^x^s>- C_$L> j^j^ ^La^j4-> J'^~ a 1^ jl 
4_> I j^as>zl^a Ia-^jI ((jLLs)) l ((jj*j)) j y>- ^jISjI^ aS” ^-w^l 

j ^ j+j L_$\j j^3 < 9*Aa- jj l>- jjj I j $ $ d—o I o wLJo <113 ^ J6 4j jl L*J^wu I 

<u^S” jI o ^Sj , ^pL>tL)l iw«oL>- jl jl*p ^jLJls l 

^J-4-P t-SLj^3 jlSjlj j^jl 


lib I tjZsu ^^IaI y> <*a ji (l5Ll^15L^-o1 jJjI^ i) tiiL^J.YY 

jj Lj jSL) t ^SLjoj Cj I j^xj 2 Lacj I ^1*j 4 ^*-wJa 1 ^ L>tl) I ^ 4_La- jA ^-JLwvJ>ej 

j^SLo-^o a5" L^o jjj Jj $LaiJIo -Aaejs L 4»lJ| Jjjju t_bl^2j ^jl 

.-\_A^ U-jl 4-> ^ ^j^\s>- j^xj ^^xa (_^La jj olSLU- Cb-^>l 

c 3 ^Ls^2i ^_AjL tCi--wjLJjL ^1 yl jjL 

^La^j^jIjj2_j> 1 (^l—Aoj^^ 0 ^jj4_j .-U5"^_j 3 Li_>1 _ ’ 

Lg^ ) 5 J I JA ^jj I J ^ C -U5" I Xj d^w^wA | c 3 ^ Usj <Z^A I ^X^tS>- AJL-O ^ 


.JCi', 


ur* L 


IL o 


4fT cb-wol 


5 JusLaoI^ Jloi” 4 j cjL>jo1 bj.YY 

tj L». S'a i *,« )g c- jL>&LjI cCb-wol j >,<g) jL^ <L ^S'jLjfc 

^1 ^_j .Jci'^ ^-aI^ lj ^y* -Lj IL L^-Lj <lSLL t-boL>ejl^^j 

jlL_>- ^x «« L »^»jL>tLjl ^jIj^ jLaLS' ^ Llj^L^ ^j-\j'^/j c^j 

La l5 _Jl5L! aS ^jL aj cL^jl .-\j ^^j o-LJo jlSjLwo ^5 Lj5L L a5" ^j <C3 ^ 

La^_^woL5jI jl jl ^jLwwwj c-L^^j La- j I A, lj jU.^^ a- cpLLJ ^ d->LI 





y L_&o jj L_^o L_) 4»S"tj^>- c-\J^ j*j ((^Jw«lS')) Ujl ^S^jj\ _ w\jwLJo ^^jL) 

^ yry~* y^y y^3~* O^—*- w -^ < Cj3~ i ^ " ^ _ ’ l£j^ 3^" ,w0 -AXL^Jl y-> 2j \jojt 

7 ^ j' <^^1 cJ 4 -^y j - 5 


j J <>J j 


5I jjL>- 


5 j^- y l L 4 _j tj Jj ^L,^>pI Loo j^ jL y^j 0 1j 4_) L 1 


wo (J lalS' ^ yyy* L)lw«_>l y-* ^y%^* y 1 ^ 3 4_>^lj ^jjl^l 


0 wL*_wO 


^wO jJ 


IwoL^I la I . JJwwO j^j .Aj )|.i iJl 


cAol ^ 5^5 4j cJ ,0 ^ J ^jAIsI.TT 

\j I ^ d—^ ^Lw*- L) Lwo LwJo ij ^ CL«wwo I ^jLwo^j I 
jljju I ^1 I yj !L)Ij^jL>- ^IS'I ^1 ici-wwol o^Lwo jL»w^o 1)1 ^woL 

5 j2>-J jj cd^w^l ^jLwj! ^Sjjj J L_$sj 1 j~^>zl^a ^151 aS 

aS L)LLj ^jLwwvo e_5jl-La j ^Lwwol t_Sl^S" Aj 

t_5lwo aS jJt> .-\Jlo^ jj ^jfclifl d-wo^o _jl yj j d->H y^~ 

A-3 Jlj.L 0 ^ j3 yyp>-\ o? c— jL s* lS3j aS iALwo -\jl y 

lo 4Zy\ .wL&^^a tjLlj (( 0 Lo ^j-*jLww^»-I)) ^ y>- j\ t-LJ^l <LwJo 


tC-3 y y* |j ^L&AjLLj 


j )) uU 


'yr^ y 




yjby JL^\j -\jLJ j .d«wwol o^lCL«wwo^ ^£uy\jL)\ L)Lwo jy-& 

Lj j (.c^jS ^1 j-^> jlj^-j q^Sj^a^j Lj b Lr^r l£jj^ b 

j' Ji ^ L^' Jjrr jlyt jy b ^'jj_pj y> 

L UcSLj J OjL^j Aj ^a\S jj3aj ^jLwjI ^aIS*I Lwu2j LoI tjLio $y~- 

I ^ A \a'& i y LwJ I ^ ^ t CL—wo I 0 wlo Lj JjJj j LwJ I y^ ^ 

j2 sy- 4j aS iji^wwol ^y&lS'l ^LSLj ^jjLj -A)u I^3 t_5^j 






jl J 0-tJ^*’ 0^ ^ ^ % 4^ d-wwj ^ifijj jJ '. I 

6 ^y jlSjj j>- A^S> d->l^J>- (_£jL**o 

cUjj^L^b J^Lj. aS jl^Juj^ j! J>jy j yj :(arc ho saurian ) objjlj^Sjl 

.-Lil^ UJjjjijjS j 

.(»^L^) ^j-L. j jOj jljjjbr :(acoelomata=acoelomate ) Uc-b^JL-1 

•l*fA>^ :JiiU 

jL^j aS* ^o_>- :(protisten ) oLjLp( 

j ( c~*Iji>- jl olijib^> Lib j y\ Ai j_jL jjl :(kreationismus ) I 

.~bjajL l —b; Jo^lj Ai ^jL*j! -Ajj!*i>- 

lIjLnj Si & ^waP ^ai^-I jcX :(hauptfortsatz=axon) j 
. Jjfc.5^4 Jliol Ij j! 6-\j^w2p 

^LaLj^ _^ja^>- j-*-*'*’ ^jAjl^S* jlS’jjjj y\ :(auks) La*-S"I 

Si . jj t_SC> (_£(Ia»Xo ytlS** <^l^) ^l-o^>“l (JlSdjo! jl i(allcl) 

y$ djl^ot j j c5d> ij ^SlJ 

aS* JlojL^^L 2 y>-yA :(allopolyploid) «A»j^ij^ij^)l 

.Cwf! Ali JZ Cj jUla (_£aJjS" Ji jl jl 

jl jlf^r yry-* b V b :(allotetraploid ) jl^^JL I_ys^h 

• i^S- jLwwjjj d->_jlj2^ (_£Aj^S* jl (_£l“A^_jj^' 4 _J ^ 

*S ipjy\ eSC> ^1 ^LaJ^I ^Ia^I y j\ dsjy* :(allozym=allozyme) ^j^Jl 



ffX 


. Jj yX^y y^xj (lOCUS ) ^yjfi jJ l_^j y ji !J (_£La Jl Ja^j y 

^ c-stij Jj wXXjL^^aL^ La cji-j 1 ^ jl yX^- :(amphioxus) y+* y +£ y jLA I 

.Jj yX ^y CJ^L (_^IaLj^ (_^Ia(^I ji aS” «_SL>-J 

.l5Co yjyy 4 j yLx^~a j^j jjIj Cy^y jlj^jL^- :(amonit) LI 
4 ^ aS* JIp ji o^U j tfj Jl Jla IS' j JjlJL *jbjl :(entropie =entropy ) ^jjd 
t_SL> ji l a i h JjI .J^L>ejl^a Ljj>-lj ^jL*^_A JL?-IJSLj ^ CjJL>- c5Cj 




JiK- 


.jj*~5l < J^IS' j!jla 3 1 i:(anoxie=anoxia) L~£jT 
. jj x^- L ji jL* Jlii* (^aIsjIj :(Epistase=Epistasis) 

.l5jU ^ L jj^"L :(Spirochaeta) c-3j yzy 1 I 

^ $y>-yA yS j-ij ^L_j! i_SC> j_a :(Spliceosome) La^jj »%*»I 

. «cl>- l ^ <cl>- L y La o j \y j L»j ^ La L 


cLa JJww ^^_a 


^ J c~J ^L :(Australopithecus ) ^ Jclj Jl jx >I 


(j^jUili ^JL>- J” ^*>3 La jl < Jj 1 <\xyj Li Jl ji j^o (JL^j j ^Lw^T L T/T ^aEj?L9 

j ^ y- ^jJjj ^6 -Lo^- yZs>zj UI iX\<c3j ^y olj o^Li^j! cjJL>- 4j $^>- (_^L iSjJ 
.X^y bX^y jljjli_5L>_^ jJ y (_£aJj>- y 4j jJwA J c Jj Jjlj jSj^ jLc?-ji (£jj 

^[jtXXAy* :(Australopithecinen=Australopithecines ) La^^lj Jl yx>\ 
^5L>- yS jxA La jl ^XX^jj^y Jj£ JLw*j j yS^'f/'f b Y Lo JL> aS” y UL Jl (_£4jJ 

y yXj 4^_A^jj! L alj L> i£jj ((i^^xSCa yA yj'Xs j % % j! y ^S') JJJLJoli 

.-Ul^L^J^W ySb (_^LAj jjl J J i y A jb >-{Sjj 

j (NH2) y. a\ (^La 6 jJ <_^jL>- Jl cjLS y jl c5i yA :(amino acid) axa\ jl^I 

c-^sl—i i^j y\—>- j ^ybLi” ^Lac^L yxyAp j aS" c(COOH ) y.^ 


.XyXy> 

L^iojl j ^jLaIj ^_al a_S” c~J ^lAjJki :(Handicap-prinzip) jLjljl J^?l 
(_£Laa_JL> J_>I jl J" ^ ^Vj JLo t^J^jl^w*il jL^LwJiC^-«-) j ‘(^jLaIj 

y}\s>- J^l jjJ I .-LlfiJ-Jo y yA L (_^LAij^LL^i j J-aliL; 

L C-o lij ^ 6 X^ j I a-A j L i ySJii j^-^l ^ j 4j j y L>- cSL> jl a 5” -US” v— <L^a y lj 
. Xsjj Jaj 4j i^> I A>- j J~i^ L>c^3 i yX>- jh> j J t Jj I ^y y LJ j J jL - jj /%-A 

aS* jl jjC^j l^LIj ^Aj'y a«vj jl La^cj>-L (_^aj^ y yjy -(octodcnri) ^j$yS\ 

• Jjl^ JjJj O^-i jj 

. jj Jj Jl_P :(exon) j y£\ 



m 


.j a y^> j'jJ^ ? :(Ohgocene) ^p***^^*^! 
aJ y ji o-is ja ^U^jjj ^Ucii! :(Sexuelle Selektion) <J ~^> ^U«£l 

.-UO ^yO Lfijjl \j 

lIjI—-IUj y i y^° ^yb^ol C—* j* :(Verwandtenselektion) 

J jl^_ aI % ^— a ) si—'’I 1-5" jZS^o l_A j I CmJ yj jl ^yls>zj AS" y>-J 4jI jSjli) I 

.( jjjal^ 

L o~oLit; jljiijl jijo jl iS ^ jlij \j> :(natiirlische Selektion ) Lf *~b -jU<XI 


.X 






jl —> jA ji ^Ju£>l 


ojjS l£j jl 4_S" :(Groppenselektionstheorie ) 

d-w^oJ>- jl ^Ljlpl (_£jlSb»_A jSl Ojl/ (^l^tol ^y&yo -Ul y ^pLoJ^-l 

.-US’ C —i jAj Ij OJjS" ^y*J>zA C— 

j ol^-^ xJJb- :(Normalisierende Selektion) jL-jb^A ^U«^l 

.-UiL) 4juili jlei— i_^j *■_g.Jg jl yj L>- aS" (w^l^jol jl 

^ISa^- aJ jl ^11) ^Ua/^ jl 4 jN jj^ :(endoderm=entoderm ) ^j3l 

. jijj 


.I ax^M j i_^j jl a_S axsL 'j-o a jIx^Xj :(organelle ) c^aIxI 

Xo jjl^—* ^ >—5ji 1 -’ Ia Ui_S"j^ ^ J J Jj~ »(_£jX> alxj\X~o l) ^j_uSjX~. XaU 

• C~X J.X Xj J - 1 aIXI 

JL. jljjkX^ jl c~J (_5jjiy>l jlXl :(Homo Sapiens) jjj-utjXI jl jl 


■‘kjiy j~" jn.-k cr^ 

JLXI cjLwsj_^. jj|j c~X :(Anthropomorphismus ) ^jU-lc-Auj jl_il 

.yNA a aXa>-I j di—' t-j I ilx>- aj 

U :(Hintergrundaussterben =Background extinction) ^1^1 

J CXX a-ib ‘j - —aj ^1—Aajj^ —* j X aS” j l^jl jl jU_. ^1"^ 

.jla JLaI_j>- j Aaj 

jl Jjjs, ^ jxi_p^» j :(Massenaussterben) ^1^1 

b J ^ ‘ls^^ j^“j ‘-r 1 b,i aS (j-«j (_>jj jl jiS'ljjj 

. XJu L) o _l_Jo j I ^-A>- J 2 dj I 

^Uo-U^ j; :(Naturwissinschaftliche Revolution ) ,_^JLp -jjliJI 

. X a aj Ij Ij jjX. ^ j\S' j ^ j^> j aXJLa j ^jl^x^Xjb j I aS" ^ V_\ 9 1 

xc^a (_5AX~jk (jljb aS' ^Uaxa- j :(Eukaryote = eucaryote ) OjjjLSjI 



'SC^Jalfc' fff 


(jl L o-LJo t_«..5 "y iS^^jjyjj tdvyj oJJLi^j !j jl 45" 

.jjj!i 

^J^Lxj ^ jI (J*^^*“ 45" j^*- w5*Ij c_Svj jIj i^\aX>- jA Stasis) y ZS *.«j I 

. d-^-l 6.j»s^i j jL?o 

.c~-l oJii ^yuA U jl 45" jlSUjj^ jl :(Ichthyosauria) Uj^-^dSlI 

• jj y <_£-£" jW* j- 5 <S^yy ^y t>d' : (intron ) jjy^>l 

^La^IJjI y iS\y ydi" (_^l4j^5"4 j ojjjliij ^^Ldid-^**->j 4 j jlaj 

j I Jio-Jd I ^ i*_o l^- j I ^ I JJ I y*i y~ j j L>J I y*> y~ La 4j ^5" 1 J!hz^a y I ^ y^y 

.Cwil 6 J-J ^*5'^ (J y3 

ijjjjl> jl yr y .l 5C*^ l p^J ^5":(Befruchtung=Fertilization ) ^jjjl 

til»J>sJ t_^J O-LJ t_*.«5"^*_A l ^5"td^A>- il J*_> V —(L^j jJlj j! til jA> j! 

. Jj I 5y>-j 4j cd~w*jl «Xo^ lo i 45" ( d-> ) 6«XJojjjl 

til L jb>-Lw- til j>f-^ :(Rekapitulation ) ^Ijl^I oL-^? y*a-J- ^IJUjl 
jl (_£Ia4j ^yy-j ^JL ilyl (j-u^ l 45" ^y- l c5jj^ (^4L>^ j:a 
yju>- (_£4i_>-(_£I4 ^Lw 2_>' JJ.^, Jg 45" tJdil 4IdB p~^jl5"jl 

.d^~j 43 L (^LflUol 4j ^5"^yio jl jl ^-w_ol5jl 45"^yjl jl '*—-‘•^ ^l4jLij 

j\ y JuJ^- ^j oLSy Jilij :(genetic recombination ) ^^djj c~-^>jLj 

ji <jij i-5o t&ijj ,_/oljl y-^ ^ ' jj '■(Rekombination ) *" • ~y_u ' * 

J J od' ^ ‘jjs* j^rT J - 3 ijS’ fl^~ : j^d J y 1 

. »Aj I “l (_5 -b>- ^ La t_^»o jjj ^L«j ^a 

jl ^jijsj-ij :(Cyanobakterien=Cyanobacteria ) ^Lj*_- ci^ciLr-^_i 

.wb ^ j* a y~^ t. t,_ •,•.• ^ ^ _\h_«_a 6i_d5y^v^»> 45" La^ 

«xj5 "c Li>^ 4jliljl ^jlitijj^ ^4l«,^^4j 45" :(bdelloidea) I«Aj^)«Aj 

UjJlj 

(jl jl.^i ji \3&jkcj\s>yip\ :(Genetisches programm ) 

.6-bj ^y?" y 

L 54^Jlk-4 j ji>j :(Adaptationistische Programm) jjLjUjl_- 

. jj^5"L5 t_^j ^ La ^5jj ^ ^ l p I I til cj li>- til (_£j lij J Loi>-1 j ly** 

oIp'aIII ytj>^ jl yrj* :(Somatisches Programm) tiljU y* ^4^15^ 
yj t o>cj lj d-311 ^ I Jj I t_^j ^ Jxj Jdo j ji> I 45" j I ^>co~a ^ La vd*91 ji 



ff£> 


J j d-ol-tA !j jl b -La 2.^« jl^i 
(_£«AjjLio j_>- Lw —wmj aS" ^21^31 l ^yy~° Lb J Ji-aJj: :(out crossing) ^ 3 ^ 1 ^ 

.jjjljj ^S\j ijj 

^Ldl jjJj 2y l 5 J aj jl Jj JJ j u$L_?d -Lij :(Parthenogenesis) ^Ij j£> 

j2 jLjj ^La<c->-Ij ji\ aS" ^33-Ld* :(Blastopore ) 

jI Ja ^jj A_Jjl ^j-j !J ^ jd-^a jl-L-L c jL> jj jL-^L (_£ aL>- 

. -L L ^A 0 Ij j J J-O Aj 

j! ^j 5 Ldda cjjjL jljd^ jl ^J--<gL>- (_£j^S" ^ y :(Blastula) ^y^yKi 

Ij y**yh —>) a j! o-L _51 (_^U y*—^ ^ (^j.2 y^-ykj') lAAddb jl j^~° 

. Jjlo2 JZ 4 _li 3 L>-l 

(jljljjl_>- jl ^jSLid_« ctjljjjl-^" (_£aJ_-J_-- j^ <u>-l_jj yj> c 5 jjj;(arthropod ) oL j 
jl jl a_S" 2jb o^j clLa aj>-Lj- ^jjl .jcu-Lj aJlS - j LaI_j (_£ljb c jjbda <• j^oLL>e—^ 
.ddj-d_>- ‘(^jj J l-^ (_£Lao2j (jJ y ‘■djjj J c jb-jjjLLgd-- cO ho jd>Lp d—-I A_b_>- 

^jLo L JSjl ^^*5" (^jL-o :(Sichcllcnkrankheit) ^b 

JTA__) (_£jb^_J jj_>! d->j^jjj^ J—J dJl>“ ji . jjP~ j-4 y (_£l-AAj>eJjS” ^Jjl 

A_> Co*~i j^g-Lj^/b ^4 j2 jl Aj jbjAjda d->j5\jjj^dA dJb- j.2 bl .,2jd-^a 

.-Ljbjjg“jJ d-ojJJ jl aJL-- ^J?L>ed-l 

JL- jjd-^Y Y j Ij (jjJ->«(jV * jl aS" ^--Lj-j^-^j jljj.2 :(Paleozoic) i-^ojj^JIj 


.d-—-I Adbb a!j 2 ^jdj 

.<l--Ij ^ j l 5 L-Ijjj Jlj^^ 4 j ^o-idSjl j^j ^o-Ljg“ :(Pterosaur ) j^ljjj^i 
Jbl^L jLiLl ^lojl-Ll^u aS" ^La^ujS 5 j ULUot^r J^jtJ :(panmiktisch ) 

^j-j«waI 2j-^ 5 *" (j-j j^ d^'-L Jidl y ^jLSl^4 >?!?'->-a JS" j^ <jLid—<S" 

.JCdS” j 2lj J 4ddb 

y ^^JgL« j2 dxj <j 4d—jlj ^ 1 j 3 l ^$"-u 5 l^j :(Ausbcntung) ( j idS*l 

.Ljl ^JjS c—ij 

oj^-^ jl jj^ j d.—?“j 2 ^j aS" ^Lao-L ji ^1 y\ i^TTrec creeper) lLS*-l y 

.Jjjjd ^ 

j t_^w--ljjj (_^l—Aojj2 ^jlj^-^ ^o-Ljg*- :(pterosaur ) 

ails ^JjL^Sz syry* :(Prokaryonten=prokaryotes ) IaOjjjISJjj 



ff? 


y2 (_£l.(jl«(_£^ v—>jl bl 9 (jl ^^ZL->y (_£a^l—« 4_S” (_£l_JLp ^ ^LJL>- 

. I a >A-o*i 1 I by^zjy 

ij Ij^-* L>- (_£ l-A 4Jj>- L j i i^>- y~* jyj ^L~^-l jl (_$by& :(Peroxisome) ^jj ^^jj» 

.X£ y 4dS* (_£lA4X-b ajj_^4j (jba j^a 

_& .cx^l ^Lw^o ^La4jl>-L_; ^Ijb jib j^K—i 4S* (_y\jy^r -(-Metazoan) ^^b^j 

(_£b^ aj j£ jyjl ji jL«jlj ^ j^*-a jljjjbf- 

lAtjjbi—^ (_^4^>—& J^Lj. 45” jlj^U- jl ^Sjjj ^jZs>u :(Deutrostomia ) obubAi^wj 

^>Ia^ ^yLslSbi (_^jjb y ai Aj^jjAy£\ Xli 45” ^((jl^lxbb ^jX) 

.XJob a-UU 5y>-y 4j ^\y ijb^jj jl ^5" 

t_5b j_a 4 _S” jj L 4 jww^l x—X 4 —^ jl j* (_£j^sjJ :(Polypeptide ) Xwwj^L 

.(JX-X J-s ^2Za 5y>~ j^b>c>J ^£AZ+a\ ^IaX^X 4j (_£XJwu X^o <-5b (_^4 A^_*j^4j 

.jl5bj^- j tlA^i <yj^H 

jbjo La jl ji 45" J>\jj\*rj\ ^jjt :(Protostomia ) 

clAL^jL ((jbL*jaj>- cIa^jS” ) Xb^a yyjyL^^j jl bXXwd 

.((jb bXo 

.4jl?~L tjL *^_a b ^ l4i>-bt_^j y ^woaji djb ^>-yA ^(Protozoa ) obj^yLo 
t/^SjJj^l f Jj& *z iSKj'yj) xL* :(Praadptation ) 

< y—ZZ 4^L^bS” (jl Cb^>X_sX jl 4_S)jl ij^Xj O yS^j a-l^P 4j Xl yZi \y (_£X.X^- 

X X>- al5L**o j b ^ jSl JauJ>c^ 4j y 45* La^SjJj^J 

.-b j^j y\^ j^jb C-^>=-> (^b^ ^Li?l (^La^,/ jb4S*(j^ b_9~b 

4$* Chaetognatha ^4^-bi jl iib>-jS' jbj^l ^1 ^1 :(Pfeilwurmer) 

4j «Ixj Ia j y*£j *)b jl Xjb <—3bLo (jX 

^Lajj ia^jj j^ JUXl Jjli :(Geschlechtskopplung) Lr x>- 4 j yy 

■(Y l X) ^jjyjJt ^jj syry 

. L*. I ^3i ^>ySy yj tj Ll**Xo ^l^j I ! La 4m»j L 

xljj lj ^ *—^L*eXjl :(Baldwin effect) ^jj^xlb jy b 

.JZ^^A Xo yAj y*S 4j jXX>cj 

(_$b c^LJ 45" yy b jjl :(Reduktionismus ) ^jL-aiL- y ^1 

.ib y yy&^A (jl X|j^"l 4j c yA.lS'l y> jja jl (jl yi lj a-Xtu 

(_5btL_jol lA(jl jl (jI^IxLlm*j 4S* aXJo ajl(jlS"Xy>- ^ai_^ i(Therapsida) Ixjjl y 

.Xl43b 



ffV 


J^lSi < <6> :(Transformationismus ) j^wwJ^woi ba^ ^ &wJ I ji 

jl ^ab ^jl«a5"l d^bL^? djjl y y jl b a y *^ab f\y >-5b ca^At* y+xi j! 

.^jlp d^wlp jl ^Job b td^A>! !?.*■>j^jb 

4j ^^aII? jl -bl43j jl &j_ 9 jA I 45" (jLL-Uj jl (^Id^j :(tnlobites ) d-»^^b^> 

.ajl^aj^ d^AL^j ^Ld 
Ajj :(Zufalligkeit) ^JiUaJ 
c-Lli :(Homoostase, genetische=Homeostasis, genetic )AA3 Jib>J 

. lg.,.>c^ < J y^A db I y) b Jj UL^ J 5 (J 5 1>CJ I J 5 yj 

jLJ L jjia :(Unterbrochenes Gleichgewicht) dJLi^iai Jib>J 

yi jAp jl ^J^I—SC) (_£4>td_> (jl _^dP 4j jLo (_5b (j) LwO XS J yA ^Ubvj dblj^**J 

j_jojUi JjLj :(Crossing_over) 

jl (_£»Aj Ja- (_£IAi_^5 "y y* 3 !»Xo i45" (_£j y^JL) jjddwAo (jb jA- i»5" j}yAyA> 

• l-A(jj 

(»->>^->3 4_5" (6 wLJoj^jL_} t_Sbo^c_> (_£j y>-A d-*t^.w>-g—i :(Furchungen) yyj^j 


.Ju 








IjL. 


»>bA“ «^jl«Xo 


y*> iiAo ji (jljl-bl>- (jl^>- (J j>*-> yx>jX ad I ji :(Evolution ) 
jld (_5b ^LjISnj dblj^AJ :(Stammesgeschechtliche Evolution ) ^jbJ J^l5o 

.jUj JjJp ji 

jA* J A'A :(Evolution durch Artbildung) ^IjAj^f J^l5o 

l_5b ^_j l-L_) 4j dblijl ^15" 45" cjIaSbjb d^*-oJ>- (_5b X_X>- (_^4j j 5" t_$b ^yA 

. a^ L>o I ^y x a>- j ^«*5"b 

dbl^—Jd>- UJ_5" Jd-4 4 j(_ 5j^a -4 :(Koevolution ) ^5 " j xla 

4 j 4Jdwjl^j l_A(jl jl b CiJdd^A 4Jdv_) 1^ a_A 4j 45" (jbj^lfi^ jS " 

4_S" d-w^l 4dwjl_j a^ 5 *” ^ ubdjLw>- 45" (jl5"ajji •d--^l (_^j5b b dbb^>- 

(jbjw« ^j^jb_>- b fib5" 4j 4Jdwjl^j 45" U J5^jI b <.X lA(jl 

• i4Jdwjl^ j y-*A 4j jPXa fy> u5b y^XJ 4j^ 5"^A ‘d-wjl 

^j_j (_£a>-l _9 (j4^iw<a?- ^ jj:(Parallelophyly) ^jlj^ 

4ddli Ij 4^2^25- ^1 iJjj ji lA(jl (_5 "yXA (_^bj (jfij^l ^ dbjbidJ (_^lA4jA 
.d-~A>! 4dJoljj yi i l5 "yXA X>~ (jl uJ ^19 (jl bsl td-wjl 

ji 45" (jJ^w5"b t_$b (jjj^ (.A 9 ^’ :(Mosaikevolution) yj\jy 



^C**U*>. Jol&J TTA 


j jJ'U £ ^ La j*~*> b j I >. -w<j ^ La ^^j ^ -5 v ‘LL?*c^ (_^ La a I »Aj I <. La j \zs>~ L*> 

c5JJ 

j! °j * jl (j).-. b 4_S” jLs t :(P lattentektom k ) ^I^>ba«^ ^x^j 

/*-AA_j (JI_~m bOjLL-* La j^■‘■L* ^b ji <5* (d*^*il 6 >XJo J*5CjL> i_S" j>£*a ^ \s>Jl*2 

.~b y^ a-a j! b a_Sb^jj 

ijLaa aj aS* cSyui^ (_^L«j t_^j jl La jl il^sl aS* ^jlAj^^*$*L5 i(monophyletic ) Ljc^j 

..AjIaJLSjS" a^*_Jl>-OjL 0^-wS*Lj 

Ja_j>- JLSL-I (_£6~b J~^J^ AS” A_>»*jb ji jlSbbj^- jl ^IaJL^hIj ! LAd-Ji^^J 

.i«jl*^l jlSbb^j y La^Lw^j cLaj^^jLoI^ cSyuLa 

<^6jji ji LaaIxI b j LacJL cLaa^-L ji aS* (jJ^lj* :(differenzierung) ^LjjLj 
j I La a I Jj I b y La b <. La aji?- b j 1 y> I j ^ »Aj I (_£ j L^j b ^ LLa j ^ b y ^ b y j 

.JjijSjjL^i^ j5b«ASb> jl ^j^p 0Lo-i?-L w*j jlaj 

j jIaLJ 1 :(biologische Vielfalt=biodiversity) ^y^-b-J.c^oj £y-S 

. y^2S>- Aj lg...’>c^ b A^>- Ij (j I \jyi U- 

J5La ^ jjj $L») ^Sjjj t_SC Ojlj^ :(Polygene Vererbung) ^jLjo^- ^jly 
. J^b ajlJoL jl j£ (jj ^b <i^>cj jLj^_A aS” <(*ljbl b 

.Ajjj^j £ i_5b (_£jj jj jA :(Locus) eL^jl^- 
jL^ La jj ^L-ajU- :(Genfluss=Gene flow) jLj—>- 

•^\y Aj AI^ol^j jjS'U/ 




^C,A&\s\ A jl ^jLp- aS* t 


:(Griinderpopulation ) jUl^ajL 


jl jlp^ j^i—A jl ^Sj_>l jL—Ji Ja^^_> G jl jl ^c5vj Ja^A jc_Svj ^L<al 

yS> ^jl jS^Ajlj 

j_jI ^LLSsj jb_j i_^j ^aj»b>- ^L- ^a^-LL ^LtjI i(Knospung) (j^jAjl^^" 

l5o A—j jJ_Jo A j IjL t_SL A_J ^yL)lJjjji J AjjS" jfjI ^Jxj ^JJJ J ^jljAj yi 

.Jj_b>- jJ^b ^ jo ij Ij 

jj c^~~~£ lSL ^ <o .^Jl^JfL; jlJLjjj :(Evolutionssprong ) ^LSu ^_>- 

L JbJL^ (_^aJjS - i_^j ^L^b ^y^jlwLo j ^LlSb iw^jo y>zS> 

.jj ^ Ip j ^^wS'b 

l5L;Lj^ <_£Ajc>-b tib ji aS* :(Somatische Mutation ) e$bJL J^>; 

fW" 1 

JJi <u ^UISS olj~v>u ij jlo 4i :(Transmutationismus ) 



m 


ajaj midis' (_^aj l£j La jl jjl ji 45* ca^l (_£lajlj (^LA^yx^j>- ^^L^Slj ^j^j 

10 LL 0 —I j! N^ **_S^ ^SL—j jj ^->j! o >|^—*—> :(Mutation ) *>■ 

Uij^t^r J^ 1 j 1 (_?p J J JJ Ay ^ ji-w*j jL >j^~ ji 

jlo 

(_£4x_oO t_5C) (_£ < lLw^4_> 4_S” l_SC>-jS* jlS"4x?-L >ji jl ^l4^>-La :(Bdelloid) {j\j\>X^-j£>- 

. a^s” Aj a*j j t^'y* 

C-^>=-> lj jX9 jl (_£ia*x>j ^La<Lvw>- 45* jj <_5vj :(Plciotropie )^jjlaxj>- 

.JA,2^4 jlyi Ij 

jj^> ilai*l Jl^\ ^UaIxI j Uj^Ij jaia jl^Si ^segmentation ) ^jLju^- 

.fiJjlj l -^ J JIjIoA ^IaC-^o-^S j!jSC> b J (j«Aj , ... j 

.pjjj^jjS* ca-wO ji j! ^yao (_£ljli :(Polyploidy) ^a^jLa^- 

jl^J j*a jLS'ji >-&; 4^ L Ucwou^- ^4^^- :(Parapatrisch ) ^jIjju^- 
. axj I jj j^o- 1 aJ j j i Ij L> I /»a L U < aj j I i 
.4 j jS^^yao Jc^r L ji jl oj^Slj i_^> ^j^SjaLaj L> (jLiaxI i(Polyphylie) ^jL*ja*j>- 
JJI ji jl ji 45" ^U- :(Polymorphismus, balancierter ) Jibcu ^y^sjjJUa^ 

jl 45* tJjjjl^^ ijJ^j 4j lIj j5\jjjj^A ^_ol^jl c_^j c_$sj ji ij£^-J^ ^—*Lll>c>3 

• ijli (_£ jj (_y^o C->cL^I j5sj jj^ jA ji jA 

^La^sJ yj L jjSTJj? JJI y^ac^- jUj*_A j^y> :(Polymorphismus ) j&jjJ±>- 

j jl? 4j j Ij I Jj L>- ^ La C^*-o«>- j i ^jj jl? jjj I j I 45* I j**xj . i_$vj j i v — iil>c>3 


jljX (_^4^a_j ji 45* 
iljJl U 


j’ 


* j 


La ; L^j i aj I 


jLw*j ij^j 4 j 

-HjIjJ :(Beseitigung, nicht 7 u fa 11 i ge; J j UaJ^-i- 

i yl j! 

tS ^lej :(Missing Link (fehlendes Bindeglied)) eJJu —f w 
^_US j-j !j Lj ij^ j! <Csl; ^Liiaj J" J Li *—sLx^J 

jj Ij jlS’aj^j j jl5"ajy?“ jL« <>—slSCa 45* t^j^sjjijji5jl 

c^Lji (^Lajj J^La 45" ^Lji jljjjL>- jl ^I^La :(echinoderm) jLi^jjjU- 

.0-1 ^LjJ j— j i_;ojL— 

.4j jS^jj Ij 4j/ ^»r.]g*.*i ji 4X9 Ji$ <xaj j-^j? i(]Sdikroevolution) ^JaL^j^ j^- 

JjJ? jl 45'Bryozoa ^4^La jl ^j^l j jjj jljlajU- ^1jjl :(bryozoan) jUL-aj^- 





.jjjoy> \j ^ 3 L«o j>- yL abis' ^ysLij j j^ss^o ^joo )y yj4jiy>- 
jlS'U sy> j* <& :(Rudimentares Merkmal) OjJJl*j ^<waya^- 

jljyL>- i p. —JL>- ~Ol— ^klia ijljj i jSjlS^ j5vj^ La I cO*—I 2 jSjlS" cSsj 

.La jl_^«jl iy k y£\_*-A> 

yss yjl—O jL« & ^_>l y LJ :(Kopierfehlcr) yj L»»Xj_ y Lla^^ 

.0—1 l£j jl »OLo d • jy— b j y->* (^dyy 

t 3 $U jlS'o.yy- jL« jl *£ y Lslly^-c~yj )a?~ dL :(WallaceXinie) j ±*J- 
jl jljyl>- jLJol ^ yjSly l-\j^ojli t^jAS^y 

• O*— I jljlOtOo oy^Aj (L—I ^j^_—y>-!y 

j' jjy j' (j y^to— :(Autogenesis) yljiy>- 
:(Heliozentrisches Weltbild=Heliocentricity) ^jSyJL —jj_>■ 

ijS* 0>ljL— ijli jly — (_£*L« jja— ^j* j-i ~L—jy- O ^y A ^ (_£lywo jlyf- 


jl jj? 4_S" ^ L_- :(Sozialdarwinismus) 



.0~-l 

^ jj_S" lj Laij^ ^jLaaj j :(Darwimsmus) ^** * S jjj i- 

.a^>-L-*j j!Ujl jj ji lj 3y>~ Cl->U»r^*2 y iSj 

Jy-tj ^>_;;X :(Merkmallsgradient (Klin)) ^Juja^- j- 


j*- i J J lS yr cr>iJ J 


Jlyj i _ J lj I y ■ 


> yw <S" ^yt^o (3<i^s >-lj ji jyL>- Li oLS" 


.OOy> ^3jj i Jay>^ J^'y- 

3 a jja _j :(Transformationstheorie = transformationism ) L y^^ J _ ^ 

jJjl ji 4_S" oliy >-yo Oyl» j—*-> lj J-«15C> <S" yy 

lj Ip Odp jl L) \s.-J>zJ) yj\j y Jiff jl L) c^yLoSl <Ojl y 

. _\jjl_' o —\_j 

j o—l <uy?lu5^ jy- *£ £ :(Allospezies=Allospecies) <^y 

• 0%—lyfo» ^y Lil j*^7 jl Aj j 51 y jl Aj <L1«^jIj (_^La<U y yl— 4j O-J 

1— 4_S" j^Jjy J y^ljy— yoijy—*0^ yl^jOj yoOlj l(Dcridnt ) 

Ov^l—ji lj l—A jl jl oOj 0 >ISvj y*=-> ijli ^y—aP yl-*(J j y*^"' 


•JC^. 




L OjLfi— jl ^y yo yij—I jl <S" ^y^LS" L jyL>- ;(chimacra) Laa 5 jj j 

Oa—I jj^-o — 0 i j_3 .Oly— ^y>-J<U 4jy <_$sj 4j ^L*— -)J^~ J *“ — O’ 





_pL* j jO> y*—* ’J (_£l-AO>jLjj a^>-^a . OxL ^jLI j i L> jj j X— 

.0%»—I y y~~^ j.ijjjX»— (JLo>-l OxL jj y*** 3 

aS” <ujS” t_$C> jl 0 jSTj jS” ^** 0 - ^ ax^*oIj ^ji js $y>-j :(Dimorphism ) ^x^bj jj$ 

. Jjjli Ojlij a_A L> 6 y£* J jlxij J t_Soj (djijjl y2j jl 

JL- jt j jAyX^b jl 45" ^lox^j jljji (Devonian) j£j* 

.CO—I 4x0 L aIj.^ 

ji ^jjj aO oJLj iLL ^a-s^oo :(Diploid=diploid) JLjjJL.i 

j! ^J^l—$* (^4^-j^>c_*4 <_^j iijli c5 j3 j—j k ^LA^jj^aj j— S' .J S' (_£4^-j^»J>c—4 

oj^y 9 j-b j' b j^d- 5 j jxjU j! b ^jjy’j 

(jl j—> 4_$* ^IdO^oji 4 ^ly^coL£• (_£A/_o>i( Ortho gene sis ) I j d ■■»■«> I _j 

•^JJy* cr^e cy^ 9 j* 

yl ji aJ 45* U jj ^1 y ji oj^A ^jij :(Gendrift=Genetic drift) U jj ^Ij 

. OAX^A iSjJ 1 —S^L<gJ yj jl A^lj (^*0>- <^L?»eXjl 

45" yyj J& ji U 6 jli c^ j>- :(Kontinentalverschiebung ) jli ^Ij 

O J^ i y A y^J (_£AX^jjj J^ (_^La6jIs ^jL>-4jL>- (_.J>- 

.L—jj aS” jl>- loxco~->j aUsJ :(Linnaeussches System) oJ ^jUjo^j 

.ol 6OX y jS> (( ^ VVAO V * V ) axJ (JjiS' t(_£0jl«5^*^Ja 
4j jj oSy- ji jl ^^-Lx ^Jjjj aS” :(Ana genese=Ana genesis) JLij 

.o-l J^lSi 0,1^^ 

(_£«Xo^6 jjsy^j j 2 LaOj y is”^X j bI ^(genetic code) j j 
^X*_j LA^jO^Jj-J 4_j ^ys^L-ij 0)lpjA_ial JUl»l (_^6(_£6OxS' ( ^w^*j aS” ^_9jy 4 J 

. CO— I ooj (^ 6 y^zjj j $ aCw^ I La j*— I I y o axxS" 

^yjsLJi oLo :(Mimikry, Batessche) ^^Jl_ t j &U_?- J_ t&j 

Lj La(_) I jl aS" Aj J^ il }\ jL-> ^flwOAi^lOJLA ^^LaAjLJXj j t^y** I C ^jj— 

.0~-l tJ>\jy>- lsO j ^ J -"■ 

^ jA L_t c~*L—i :(Mimikry, Miillersche) jj j « yjli s- ^ y_ j_nJwj 

U *i La j) 1 yb aS" Aj J$ ilyl y^ — 6>OAi^!«AjXA ^^LaaJLJXj j I 

. wCw*x»^-A ^L) 

L p_>=l : j! iSjy^rJ ^jy, :(embryology) 


•JSXlld 


jj ^yXjlOj L Ajl^ 


e^o l5C OoLs^I :(Alvarez-Ereignis= Alvarez event) I jA ^lOjj 





jbi_^jj-_3 tjjl jj$\y jilg j jl aS* ( _y«-o JL* (j ^-L^ j a_w*Ls^S” jbb 

jl ji (jL&L-^ y lIaU y>~ j5bo lAj^^Loli ^*^^-ALwO yS>\yL)\ d-wlp C^ilSb jA I 

.ei—^*1 jbj 

j JuUjJ. ai^L* ^I . jl .jl j ^j! aS* j;I ji :(Ri bosom=ribosome ) ^jjy*y 

.«Aj yS>^y C^b La J^«L* ^_£A_o_A yd*)hjyLv~*i ji 

JL« .xS'^ ^lAUalj aj c~l?jb ^Ijj ay aS' :(Ortstreue ) c—jioLfil} 

.JjUhX^I Lui Aj aS"^jL>- ji ji j (_£jjj^_?*sj ^Ijj iljl (_£La^aL C.« LSjb 

^Sbwoj C-w> a5* fjs\ji\ b i_Sbijj d-olyi jl jl^j y ^1j^l ^y*j-*I :(inbred) ^^*5*^^ j 

.Ajjli ^^jbi«4 ^LIS* 

S-l y l5"j_>- -AIjL^ Artiodactyla (_£ajl~*Ij jljljjL_«o ^1^—*1 i q! o . yj 

• I y^xddi 

jl Lr >- J y :(Schwarmer=swarmer (Zoospore) ) eSjliLj 

. i. Jl j La ^_w_o ISJ I 

^yL*j ^jb3ljA^>- ^ajiLi^ c_Sb ji a5* ^>Ij^jL>- ^y*s >za :(Fauna) oL'Lj 

^A^b b U- ji oJuj (^LaojI jjL-jU-j j 6iy :(Biomasse = biomass) eiy>c~jj 

jLaL? ^Lsl yt^r gjy ^AjJlk^ :(Biogeografie = biogeografy) l^l^»-c~-jj 
•y ^~I (_^La JL* b yyS ^^dsl Jfij I jd b J^Lo jl ji (_£a ^ j ^1j^* jlj y \^,>■ 

AX>-b ^AJL^_A AS* 6iL* ^ ^La^vIj jjj jl c_^j ^a :(Histones ) La^j 

.ijb aJszjIj (^L jl.^i b j oJ-j cJb 

6^b_4 ^Jw>- ^axp“Lj y jl aS* 6»Liojjjb c_SCoj>o :(Zygote) 

.-LjI^^ -ij-L j LAjl ^Laax^a 

L_j ^y&\s>- ^ajiIzLa i_^j jljjjU- j OLaLS” ^ax>_a :(Biom=Biota) oLS*I^jj 

.» y ^Oj tjl ^^3 t_S" twpb aS* (L^etal X^ethal) 6*\***^ 

aS*^l3^ j y^ jl ^->b ijjl y aS* i(R-ezessives Gen) oj 

AUoli j yjz>~ OwLJo j_^jb ft- 5 *'-’ >aJI_ 5 jl L^Jo ) ei~^il y>yjj C^Jl>" 

AS”^y3^ ^ j-?-TJ^b lIa yyjy a y^> ^ jl ^ob t(-LJob 

.(wLlob AUoli j yjs>- dj ^5bj ji jj jjjl >AJI_5 jl 

ji i_Sb> (_^La jj (_^ap^<»>> c>3 :(Genotype ) j 



far 


4_S” ^LaaJ jj. a" 4 _j :(Orthologe Cjchc ) y j\ y La o j 


eiJ 


j Jl !j 


U jl j! 




A^ 


-^a ajLL* jai jl L jl ^Xj y^y (_£Ia^II y 


. a j I a j! y> pjj y*j^ l -^ j lSjj 6 l-^J L~ J ^ ^ 

AS" ( ISj I ) 0j 1^j L- c_Svj (_£ 4 




. b ji~Xa ^L 

j^I j :((Gen=Gene) jj 






^ y> :(Anpassung=Adaptation ) ^jlsjU. 

,jjs.j b di i^UoJois 

; ^UoiL X? J- 5 ^^ :(Organisator ) j&li «OiUjU. 

.ijl-U*J jl**J lj ^^2S>z^0 

b b j l_^J ji 6 ab qj aa> 6 Jpli :(Molekulare Uhr) j£)^ c-pL- 

. JL- La j ^--L 4 i_^»o yj 

aS' *jjy>j^ ^y&Jx* j tiJjL yisk, :(Centromere = Kinetochore ) yj} SL- 

jL j^>- ja i_SJa aj ^^jjS* JUa* I j-o j IawLo L j/ ^*-a aj 

.O-wjI _j yX* aI^*a_ a^l>-L 

>yC^^ ^1 ^1 :(Ostracod) jb*^^ 


•c£> 


j L>»- 




yaiol ^ ^ a_S” jLLa^_> jl ^I aj>~ L-^jj :(Crustacea) 


.l5sJw>-j^>- aaL 

. j lj I aj L«*j jb^j ^>»Aj ^6 b y l^ 6 y^~ :(Coelom) ^^L*» 

6 Juj jjj-^l o ^L? L j^L- <^4j j? :(Lebcndes Fossil) 6 ajj ^ejl 

yXj JL- ij yb*° G * ^)l j % /*SJa~0 j^aP^-A jlj^L>- AS”^lL>-ja cd^-l 6 w\jL 

. a^ b .aa ^ 

. J_jI lI/^Lp _9 A^a_> C-^sl a_S” ^1?j_j>- j** ^Lal^L-^> 1 i(wccvils) LA4^s^*» y*» 

y\x* «Xo Ijl 6a_joaJ y (_£oab :(metabolite ) * ** - - )^ t L 

.ijb j & j C-L-lS” ^<iL- a£ ^j^*a jS" j ^wojj j 6LS"i(cycas) 

^Ij_j <5* (_£jjjj<^l ^ jL~ u5vjjl5Jj j <-^>-jfi ^L :(Cichlidae) 

(_£jla^5J c^jj 

lIjISsjj^* cj jl a 5* ^wap J^L- jj-o JaLjl :(Synaps) j*jLwh 

.ajL^4 Jliol j5Ja tj^j^- ) jl ^jI*w ^jLaaLv-Ij ^w2P 

jli'LJ aS" o ^» J i^> jlSjGj^ jl :(Cynodonta=Cynodonts ) UcJja 

.JCol^J i^jL^>- Aj jIjIXL^o (_^^J_jl 

^jjj aS* t c—I J^lSi Xjly ^L-l (^aj^- ja jl :(Kladogenese) ^IjA^-Li 


y*-*& cSy>- J-^l Jl j5ja a^>-j .l 


^UcLjI jl 





4^-Li ^ jljljuU- (^JCoft^j jj jlj^o :(Kladisten=cladists) jUI 

. j 

^ aIsa i j! 4_S" jljlXU- v._ .... .oaolU_jJl j! :(Klade) 

.i j& oLjLj (jl ^L^ul £*jj-J 1 jl (^b-JLjl 

ol^L^ 4_^ c^-ji <£j J__SLi ji :(Dendrogramm) y*. _ % 

jL lj jljlXU- (_^Laoj jS" (_£ jjjLio j>~ 

L_j 4_j jl (jlj^^" aS* ax^L cjj^L^Jo :(Bmary fission) ^jj j^j^ l-^jj 

..2LojA> 

. o Jj j (_£ La ajl>- L> j i lj jj I jj k* ^ La JJo I ji '. ^ I *CwwA C—$ 

OS' y>- t-SCo jXSsj j^jlj£ JL^ 5 45* j^j (_£ALw»>jj -(Platte 1 ) ^A>tiup 

.Jajlp ^ Juljjj^ojJs j :(Notwedigkeit) o jjjJ? 

.(jljlj-U j L> (jljlio; jxjL* cjJ j oLoJ^L^ (_£aJjI ^ _j 5L)I i(Bauplan) Jj ^ j}p 
L_> jjjLj>- ^jj aS* ^LaipI :(Konkkurrenzausschlussprinzip ) ^Jj ^^ 
AUoli ^L*oj^_A J^jl jj t _^ J J^lj ^AAjSl^a i_5vj ji AjLJL* ^5Ljj jSl (^1-AjLj lj oL5” 

. J i£ i^jlj I j (_£j5vj^ jl LajI jl ^SLj L<cj>- (J^Jolj 

a_S” ^—ilj^jL^- ^4 ^a J»Li (jljjjb- jl ^Ia^-LJj :(chordate ) jIjIJjIjJ^ 

. JJJL^A (JJ-Jo ^ 6 j>o L> ij jS *jj jj (_^ lj I ^ ^ jA~ jj j$Lj jl (^I^LU-yJ 

^ ^^iLp :(Ursache, Unmittelbare ) J^ai% cJlp L cJlp 

• CwJ ' L^-j^ ^ jj J^- 

^5* Jjl(jl J^a3 4 j U^ljujj JjjS'^j ^5* (_^Iaj^Isj :(Teleologei) ^jIj^C-oL^ 

.C-%^1 jp j c-oLp jl 4j J^j (_^l jj jLij-ul^^j j Jjjjl^j lj j cJoLp 

j ^ULii jLJ l5Lj (^La_pl jLJjlJI :(Adaptive Radiation ) ^jL-ly 

^jlSjl_^> j L_aIjL^ c^ijS'l jj jl ^ tv _ ^IaJ2^>c^ Lj LajI ^jjojL_*j 

.jjjS* j^^^j !j 

L_j c_3 ja l5Lj (_£ ( _A 5 ^AS'j^jl aj ^IaipI :(Finahsmus) ^jjL^L^-ji 

.(JLoS* J**> Aj Ojli ^J>-J fiJ-Jlj^wtAJ jl J^j2A^3 

c _^_jTjL 5' jlj^ :(Selcktionsdruck = selection pressur ) 

.t_^j ^-,Sy j^jS” jjS”^^ 

^ L5 ;^ A -'-^bj-;J j' :(Flagellin) 

.ej^Ail oJ^a) ajl>-Lw*j i^\a^ls>j Jj>j>- 



f £>£> 


jLJI 


^l_ji j^\ jl^>-aL5" j jh4^«5" (jljljjliwj jj I :(Pha 1 anger) 

. ]g. < .>c^ i*_^ jXj5"^_a jj ^J^?l>- ^ 4j>c^L) :(Phanotyp ) <^**j^*$ 

^j—> :(cystic fibrosis=Mukoviszidose,mucoviszidos) _ b 

^a_p (_£ el *^5" L> 45" j oljl(J^Lx>-l 

.C—-1 

l 5C iiC L ^ti: :(Okologische Funktion ) 

JLaminanialis ^4iJ j j! jUL? j c~i>p ^Lao^ :(Kelp ) U^» t 5b5' 

(_£«Xo^L_ j ^6t_SC> ^a j^L>o 4 jL> 4_wm j! (^l4j^joj :(Codon) 

jAj 45" La^jj^,*^^5" 

ji 4.5" J_5Ci ( ^l4^j.j j»L_^>-! :(Chromosomen=Chromosome )jj—^ 

^5" .ajjli ^lj lAijj j! ^o.lgg-1 ^jZs>zj tJjC-^b La4ji>-Ij ^4^l^a 
.Xij^^a J j! 

^IjJl <Cirriped jllLiC^ L_> jLIjl5j—« :(RankenfiiAer) _15" 

.Cirripedia jjJ. 

^ La (j >.w5*1-5 (_F' J ^ ^ ^ jl J^lSi :(Makroevolution ) J^lSui'^S' 

. wXj -i->- Jj ^jh i_Sj ^jij I -t*J L J jAi* * y I jy J j ip 

.LiCu jjjIS'jI ^Uf (jU^L jIjJJj cS^IXl :(Chloroplast ) c^%^)S 
j^p y jl ^L>— njL™^-A ^SLxjj jiL jl jl-Lj:(Klon ) j 
jl jb^d-SLi j ^ij~, L>^>y :(Grobhimrinde=cerebral cortex) i _ r Su J _ > S' 

. lAj Li lj j*-^ • *o ^ L>“ ^ a i L 

^ Njl ^ ^Uo? y- :(Gastrulation ) J jj^\£ 

lj ^L&^lj_jl L^d-jl—! I^A_J aS” lj ^jlA*Cj>“L ii * >- 

.J-Li^yo jjjj <J jl iJjjjl^yo 

jl ^ o jljjiL- obji jl Ljl^j^ :(Gastrulastadium 

.5y*J^-^S ^La^X^aJP- Ij j 

.ojL L j (jU^L :(Gameten=Gamete ) c-«Lf 
Jiu .ilj j jl ^Lw-Il^j aS' (jl^y :(Gaia hypothesis ) (<u J>j») Llf 
J^Li £) LwO^Jo (JL*jL)I J (_j^ — LajI (jL>“^j Ja*>e^ J LA6jl_jjCj 







Jot &• f bp 


:(TaxonomischDiskontinuitat, = Discontinuity, taxic)^^-^^ \J\ 

L^J Aj ^1 jj\ JljLo J^Aj cUj^LJLj yl-A<l) ^••-‘■bb i <2.Jg (jLw« <__3 LSv_Co 

.0 j*j i_Sb a_) ybd» ylA^«i>- b 

cib yU^ yJ s_yJs <jih ^bbbi :(phenetic Discontinuity) c— 


a_S" yd^il jl J SLis-* zj bb :(Dcm=Dcme ) 

. JCJsS" jJ j j ilj j yi ^ b ^ y y* 

yLAA^yo ^ LA(d**<*o ^ olj jS' d-^iiS"ylAb aS" jLi>- j! y>tHSi yi ^^IjlwbbL^o ibAyb^y^ 

.Xjb y.Aia jj. J j jly 

UdLo a yl_AAj^_d aS" ! j>z^& yojl_blAj dj^—* a! ylo_b^y- i(gophcr) jp^ 

(^!L_J> ybbyl ^yy) -2 jb 

yi ji xJ l^- yAjcib jj^ :(Artbildung, peripatischc ) ^^IjAjyf 

.4isyi jly a^*iL>- y o~L-*j yyyb« jlddAjb La^-**woISj! t y yy5b 

Jjje> j! Ju Jl>- yAj j t iJL jj^ :(Artbildung,dichopatrische ) ^yj* ^IjAjyf 
AJlzLfl ^Aty d-wc3Cs^_j c^Li!yL>- yLAd^jbj-b>t>3 ysl ji a 5" cjl jSajL) d-*^*-*^ *->**-&> 

.JUib Oi-Lal _L‘_L‘ «o y 1-Ad^o ^^Joca b 

-P 1 J' 5 JuJ l>- yAjj? cib :(Artbildung, allopatrische ) ^y^U ^Ij^y^ 

i y[y\jxs>- jIsj jl aS" jl uSajL> y ja yjbd_b>- ^woLSCa 


yl jy\ jjJb Jb jl>- yAjjS 5 j:(Artbildung, sympatrische) f jtf* ^Ij^yf 
.oy Js y_JLS”i_Sb ji »Aj~L>- yjL-IJb»- yLA^_«*^jl^« ^IpxjI 
2 jjSjIsj \j (jljlujl>- (jb^ y* ^y° yloJbl i(Typologic) 

D ^^-jI j5"cycAl—« •^jb5bl^_« aJj_S” c5b jl ylAj>c_^J lj d^wot^>- «»5sj dyl j 

: lj ^LJ i o~oJ :(Biologiche Art=Biological species) U Aj jS 

-UjI y ^a L AuS "^a jJj j dj j ^yjy I j^b~\Sb b y LaC-^*^?- jl 

yzS >^a (^j-^j^- 0 ! La( 1)1 b j^ 3 ^ l^La®_?‘ b 2 ylAoj^5” b LaoI aJ L«l c-tdS^ 

._bJbxj y~° I '^"* j ^y aJ ^ 

y^*-« ^yL^j ji ^a>\>~ ^jLilyA-2l 2 ^a jl aS" ^jLaL 5"^>1 yA^- ^^s>za i(Flora ) 
a_S^ (jl»jdvj>c_) ^ jl jly^^ u y*^—* * :(Galeopithecus ) 6 »Aj^—j y La ^^ <> 1 



f£>V 


Xo- 


.o—l (S^—' yy j 

iL )ja y o 2 y yo lS y y jl y^~ y o*Aj yy^^ryX aS" ^jL^3L^_Jo jlSLxj y ’. (Loons) LaJ j^J 

.XXS (_£jl>e^Alj 

!j <o>-b j! jOj aS" y^ i yyr ^1 <oL wSy j! <_5 vj^a iLaJ-*~J 

■*- * M OocJ^ jS (^a^a 45" :(Essentialismus) ^1 Jcy aL 

.wi-jL^A ^_a jl \y>t^ j coL aS" L ^\y 

.aJjli o-U5— y $ijLo aS" ojIjjI^j y -UjLojLo jLjkLa \<^*$y ^La^aLo 

jl_jo j jJlojI jj\y aS oJi SL> :(hagfis lies lampreys) tXSL* ^La^U 

.Jjjli yLS 

|Jl£jL»-o j s^jj lS\ j^>- ©L^S" y j^jL>- ^J,5L}I aS* jL— j:(M ite) Oj L« 



■ J' tfl* 


:(Okologische Nische) yS\ JL IjL 

.*0—1 3 y>- ji 4 j ji l_^j 4 j jil^L- AS" ^ig.t.'>c.a 

>■_ Drepanididae jlSjL^j :(Honeycreeper) ^ 

Emberizidae yiio^-jS' jlSjG^j j c^JjLa 

ji ^*31 j < jLjj (_£<lJjI ^Llj ^AjlSV— ^Laaj^ jl ^>1— :(mesoderm ) 

J oh 

^jg,.. - >c-o J^l y^ L JjLfl— j^jL cjAp aj a£" ^>j ^yry* yj^ jL**^ 


.JOS' 




>I«xa Ij ojjj y* J J—j 


y-j' (^jlJ^ojl£ j j^ :(Typologischer Artbegriff) gjS jf ^y$ia 

.LaOI yyy^ (y^O)_jLjj y^*^y. LaaJ y> 

aS ^jLajLsco U(^y)) i^oj\j ^ —fij yu L ^y^Loeo^oj y*^ 0 "(Artbegriff) ^y ^y^AA 
<cj!j (o y i^y+y- jjLo jljlwLU- ^La^Ojoj^SLj^ L Ij ^y 0j^SL LaoI i_5LoS 

•-^ty -J 

_a .^^ajo^j i_^j ji (j j^S"L <sU —3 j^o :(Kate gone ) y y **^ Lj ^ 4 J yiA 

.Jjjlij y~y ^)L«SL) ^<u>-j^ jl d jj2^ c5Lj j^ ^y*ry* (yL a< j y*£\j 

aS ^iljJl ^jl ^ 4^0 :(Isolationsmechanismus) ^jl_ -Ijo>- ^JliLa 

^Ow>- ( yij^_al ^_a L «ol yy*^ y c-Ljb ^^La<u y$ <u LAjl 

t ^S'j_}j aSo jLS ji i^Ajslsi^a ji La jl ^Sl ^y>- e-US" -vjj j ilj j ^oil^ 

.oS 





L ^jji jl oJ cjjLp :(industrial melanism) 

yl ji O-jj J IaC^sIj JjJ *^o L ( ySj^A ) ySLij OiL C^~_JL) 


N aS” yS^A 


l-lo 4^lp ^xiw3 ^4 tflgX.* ji jlj^L- jl ^ ^ ^^j^Aa aS^^ISLa .C-wjI ^jjI 

J*>bs lj jl -LS^yJ 


.j&L^ij* jljlXL«o £lyl :(scandentia) ^ ja 

jljl JjIl«*j J^lL aS" jljl Jjlxl? ^<u>-LJj jy yjj> Sjy> i("V ertebratc ) jljb a j^a 

. 3 jLwL«oj_j^ jl5jjj^>-^ jl^jj^j j Ia^aL j 

^jL^j-xxjLo-a ^ ^a LI ch j>~ aS" *-**■*-**■> jl ^LLx :(Mitose) j j p*A 

(_£Al>-lj aS" (_£ y>ejAj c«Aj*-*-«■*-£•> (_J^ >eJ Aj Ijlji jl lAAjj j^> (.J^S^a 
ytyLij^-*^ (jjl ^jjj^j^ y^y^A uS^j (^Ijb ^^LaI L^^=*-b Ji* Lp 

.d-'^ j l l_^o L(_^La«cl>-Ij 

^Iaai?*-L> j 2 aS" j5Ca ^Lw->-I :(Mitochondna) La yjS^ y y 

(_^jjjl -Ljb 2y>-j y I j j-y (_£Iao$LL>- j Ia^_£ y^\j c^a-Aj co_\jj c!aI,2 ^>-y ^£4_<*a 
. iAUS" aA I y lj ^ ^L*j J L-P I j I (_£j L~o ^ \y j Lo i j 

jl aS" (_£Ia«H>-Lj y >^So jL y ji (_£IaX>-Io i(lTIC10tlC ) <^*jyA 

. 2 y~*^y aUsxjI ^Lo ^Iaa^l>-L j * ^L L$l 

jl a_S" jL* ji aS" (_£ax^~a jl ^j5Lx i(]VIcioSC) 

djjy^ ^^Ijlj ^£IaaXp“L y> i!) L ^r lSjJ^ Jij^ 
^jL^j Uj>jj_yi_5 J S' jlJ^; j iijy £j ^jjyjJz £&\Z jj~e jLyr 

La jl jlLLl jIpLa *£ ^IaL £ ^a^j^a :(allopatrisch=Allopatric) ^ 


. wUo LL 






cLa j j-**~ , —a Aa j ca_S^ jljljjL^Mj ^I<lLw»jIj :(Primates) jLwww^cj 

.JCo I uL> <u <Lw^Ij I jl—»! j L-> jL«jl (_^La j 

y >jl JlSLil jAoA ^la>- ys^>b^j :(Scala naturae ) c.ijLi 
l-Sjjj ^6t_$L ( _^ XJ i jljl JjL>- (_^Ia4jJ$* Ij jL-^ c!jL^>- jl lo jAj i jl 


^~*£>zj L ^Lo j’*-*-* j Jjld j^a a 5" jljlJuL- jl (_^4_>-lJj :(mollusc) oLj ^y 
Od'jl jlj-^jjlj j jljlo^SLi j i jb jlji (^-UJL o5^ ^^aI La jl jJj jl 

.<Jjl4_2*-Li 

jjjj ^Ijlj^ ‘o_-wo^>j jjjj ^yljlj^ “^^j :(Penetrance ) iyaj 


jjlo 





L La4j jy, .S' Xj 


• jl ^L^>l (_£La jj L> jj ^L^- ^\Jjjj 

wo :(Stammesgeschechte (Phylogenie)) 


jLo 


i jl y*^~ o 


L> yjL^j «u js>z^ 4S" i^ jjolji i(\^ariation) 


iS^y ily 

:J -^ d*^ j yyy o* 
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